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Read What These Physicians Say 


Best Salve We Ever Tried. 

“We have been using Mecca Compound for over 
six years and like it better than any salve we 
have ever tried. It is soothing, and restoration is 
rapid under its application.”’— (Signed) Lydia 
Reaugh, Supt., Dr. Nichols’ Sanitorium, Savannah, 
Mo. 


Uniform Satisfaction. 


“I am glad to say my experience with your 
Mecca Compound has been one of uniform satis- 
faction.” — (Signed) W. John Harris, M.D., St. 
Louis, Mo. 


Cannot Buy Anything Better. 

“I can say that Mecca Compound is one of the 
best dressings for a burn or scald that | have 
ever seen.’ — (Signed) Dr. A. O. Wyland, Under- 
wood, lowa. 


For BURNS—SCALDS 


SUNBURN—IRRITATIONS 


lesen Compound Ointment is radically dif- 
ferent from all other like preparations. Its 
remarkable soothing quality is evident immedi- 
ately upon application to a burned or irritated 
surface. It may be used successfully on the ten- 
derest skin, and results from its use are always 
a source of great satisfaction to the physician as 
well as the patient. It is a product of many years 
experiment by A. D. Foster, a chemist formerly 
associated with Professor Gustave Bode, an out- 
standing figure in his profession. 


SAMPLE FREE 


‘THE FOSTER-DACK CO., 
3148 Cottage Grove Avenue, Chicago, Ill. 

Please send me a free.sample and full information regarding 
your Mecca Compound. It is understood that sending this 
coupon involves no obligation on my part. 
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wide and attractive price range. 


AN UNEXCELLED APPARATUS 


Characteristic features (1) 3 percolators with 


individual electric heating units (2) Gadget, ’ 
hydraulic device, indicates flow of solutions and Physical Therapy. 
muscular tone of the intestines (3) Accelerator 


(2-way valve), has syphonic action that permits 

quick removal of gas and residue (4) Cecum October 5.6-7-8 

—— with depressed eyes and “Schellpoint’’ for 

application of medicated solutions, particularly . 

to the cecal area (5) Drainage bowls with sewer SPECIAL PULLMANS will be operated on the 
connection (6) Sanitary flushing hose provides 

easy means for cleaning bowls. AK-SAR-BEN 
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indicated for the removal of tonsils? 


When is Electrocoagulation 











Osummarizeauthoritative | 

medical literature on this 
subject, the use of diathermy 
forelectrocoagulationof tonsils 
is being advocated for the fol- 
lowing types of cases: 
Aged patients—Haemophiliacs 
—Heart cases—Those who resist 
surgery —Kidney cases—Acute 
syphilitics—Tonsils with malig- 4 
nancy—Tubercular patients or gx 
tubercular tonsils—Lingual 
tonsils—Tonsil remains, or recurrent tonsil tissue. 

There is a number of important advantages claimed for 
this method, when used in these selected cases. There is no 
shock to the patient. No injection is necessary, as typical 
anaesthesia is employed. There is little or no scarring, and 
no adhesions or contractions. The possibility of secondary 
infection is so remote as to be a negligible factor. 

Many physicians feel that if electrocoagulation is used only 
in that type of case which is the result of incomplete sur- 
gical removal of the tonsils, this alone could justify the use 
of the method. 

The fact is that the interest in electrocoagulation has in- 
creased in recent years to the extent that Victor engineers 
have been called upon to design a special unit, adaptable 
especially to ear, nose and throat work, and similar applica- 
tions of a superficial nature. This Micro Surgical Diathermy 
Unit represents the last word in refinement of control, from 
the standpoint of obtaining the exact quantity and quality 
of current desired and the consistent duplication thereof. 

We shall be glad to send a booklet containing abstracts 
from authoritative medical literature pertaining to 
this particular field of work, together with a descrip- 

















tion of the Victor Micro Surgical Diathermy Unit. 8 
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Join us in the General Electric program broadcasteverySaturday | 














General Electric X-Ray Corporation : 
2012 Jackson Blvd., Chicago, Ill., U.S.A. 

Please send me abstracts from articles on elec- 
trocoagulation in ear, nose and throat work; also 
further particulars on the Micro Surgical Dia- 
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ULIFRA-VIOLET 


FROM 


COLD QUARTZ 


DOCTOR — let’s start to think of the 
cases that come to you daily where the 
use of ULTRA Violet is indicated — 
either as an adjunct or a specific. 





Wouldn’t it be just fine to have only 
the pure Ultra Violet part of the spec- 
trum available at a snap of the switch? 
— Flexibility of application heretofore 
impossible — Burners that never deterio- 
rate with use — Ability to deliver normal 
or right angle incidence of rays to all the 
walls on oral work. — Applicators shaped 
to suit your needs without additional 
charge — low initial investment and low- 
est operating cost? 


YES — you have all these advantages 
and many more with COLD QUARTZ 
burners. 

YOU ARE INTERESTED IN END RESULTS — WHY NOT INVESTI- 
GATE? 
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A CLINICIAN’S IDEA OF ULTRAVIOLET DOSAGE * 


NORMAN EDWIN TITUS, M.D. 


NEW YORK, N. Y. 


In the past three or four years many well 
known scientific men have presented to the 
medical profession valuable contributions 
concerning ultraviolet dosage, its effects and 
its physics. These reports in the most part 
have been the work of physicists who have 
made additions to the literature and have sup- 
plied the doctors in general with the entire 
physical foundation upon which the subject 
of ultraviolet therapy is based. It is not the 
purpose of this paper to weigh the merits and 
demerits of the scientific work already pub- 
lished, nor to discuss any specific dosages of 
ultraviolet light, but to review the facts as 
known up to the fall of 1930, as applied to 
the clinical administration of this most potent 
form of energy. It is the writer’s desire to 
bring out some pertinent clinical facts which 
might be of assistance to other clinicians. Be 
it understood that this is not a paper that will 
be absolutely incontrovertable perhaps two 
years hence. One always must realize the 
limitations of discussions on the use of physi- 
cal energy. Certain views may be accepted 
as true at the time of writing but subsequent 
discoveries may force us to relinquish or 
modify our earlier beliefs. 

The physics of ultraviolet energy is the 
basic part of the science which will never 
change, for it is reasonable to believe that 
the laws of physics, as understood today, are 
quite permanent. What will vary the consid- 
eration of ultraviolet energy will be the bio- 
logical or bio-physical effects which subse- 
quently will be found on more extensive re- 
search. 

Clinicians, of course, must know something 
of the fundamental nature of the energy 
which they employ in this daily routine of 
treatment. They never will accomplish any- 
thing with ultraviolet radiation in practice by 
administering it in a slip-shod fashion. At- 
tention must be paid to the physical energy 
used. There are plenty of journals that pub- 
lish popular articles for the benefit of 





_* Read at the Ninth Annual Meeting of the American 
Congress of Physical Therapy, St. Louis, Mo., September 
10, 1930. 


clinicians. They make interesting reading 
especially when one understands the physics 
and is patient enough to read the fanciful 
conceptions of the new enthusiasts in the 
field. You all know the long list of claims 
made for ultraviolet light which cannot be 
reproduced by you no matter what kind of a 
lamp is used. Many pamphlets have been 
gotten out by manufacturers and as many 
books have been written on the subject which 
extol the clinical miracles of this agency. 
The conservative and well trained physician 
on reading such blatant material turns away 
in disgust from such impossible practices and 
condemns the whole discipline in no uncer- 
tain terms. In consequence, many a desirable 
disciple is thereby lost to physical therapy. 

Those of us who are forced by circum- 
stances to devote the major portion of time 
to the clinical side of medical practice must 
depend entirely upon the research worker for 
basic facts. In our use of ultraviolet we must 
depend, therefore, upon lamps giving exactly 
the kind of energy we expect. 

It will not be attempted in this paper to 
discuss all forms of ultraviolet energy. The 
physics of the carbon arc lamp has been thor- 
oughly investigated so that it is now known 
exactly what the carbon arc lamp will do. 
But because of some of its mechanical draw- 
backs, the carbon arc lamp has not enjoyed 
the scope in clinical use as has the quartz 
mercury arc lamp. Any electrical arc gen- 
erates ultraviolet light and a most efficient 
source of ultraviolet light can be manufac- 
tured by the use of two pieces of iron. In 
fact, in England, Professor Walter J. Turrell 
of Oxford, places his greatest faith for the 
accurate administration of ultraviolet light on 
an arc composed of two electrodes of pure 
tungsten. He has had such wide experience 
in the use of this arc that he knows exactly 
how to standardize dosage with it. Sir Henry 
Gauvain, famous for his work with actino- 
therapy in his hospital in England, uses all 
kinds of arcs, including iron arcs made up of 
cheap bolts placed head to head. In this coun- 
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try the best one for office and hospital use, 
especially for the individual treatment of pa- 
tients, is the mercury are in quartz lamps: 
Many names are given to it, such as the quartz 
light, quartz mercury vapor lamp and others, 
but essentially it is an arc using mercury as 
the chief 
quartz tube merely because this quartz tube 
will permit the passage of the ultraviolet rays 
and keeps the mercury from spilling upon the 
floor. Therefore, the attention of this paper 
will be directed more to the clinical use of 
the mercury are lamp. 


substance which is enclosed in a 


Of most interest to the clinicians working 
with the mercury are lamp is the quality of 
light emitted from the lamp. The quality of 
light is well known and does not vary a great 
deal until the quartz tube becomes progres- 
sively and sufficiently opaque to the short 
wave lengths. The light emitted from this 
burner is in spectral lines and not a continu- 
ous spectrum. Sufficient information of these 
bands has been given us by physicists so that 
we may appreciate the powers and limits of 
the light from the mercury arc lamp. The 
reaction of these regions of light is still a 
subject for vast research by biophysicists, but 
we are now sufficiently informed of its bio- 
logical reaction to be able to use the lamp 
quite comprehensively and without fear of 
adverse reactions in the future. Consequently, 
the evaluation of quality of ultraviolet light 
is pretty well standardized for clinical use 
and it is much more necessary for us to pay 
attention to the quantitative dose of this 
potent energy. 

Physical researches have shown that cer- 
tain burners are most efficient when a given 
voltage is passing through the arc. As the 
mercury heats and the resistance of the arc 
diminishes, all lamps reach a stage where they 
burn at a set and regular voltage. In order to 
insure the quantity of energy emitted, it is 
necessary that the lamp be burning at its 
optimum voltage. Consequently, to know 
when this stage is reached, it is of utmost 
importance to know the exact voltage that is 
laid on the arc. Hence volt meters in the cir- 
cuit are extremely essential. When we have 
the arc burning at a constant known voltage 
it removes one of the variations factoring in 
the quantity of ultraviolet light. With a set 
standard distance another variation is re- 


moved because it always must be remembered 
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that ultraviolet light is true light and that the 
intensity varies inversely as the square of the 
distance. Hence if the distance is kept stand- 
ard, the second variation is removed. There- 
fore, in the administration of ultraviolet 
light, if we have constant voltage and dis- 
tance, our only necessary variation for grad- 
ing our dosage is time. All clinicians know 
that mercury are lamps diminish in efficiency 
but this diminution is much more in quantity 
of output than in quality, so that if lamps are 
watched and checked up frequently, as will be 
mentioned later, the time factor may be varied 
according to the need when the exact de- 
terioration of the burner is known. 

Viewing the quantitative efficiency of a 
lamp from the clinical standpoint, we have to 
depend upon the length of time it takes at a 
given voltage and distance to produce a skin 
erythema. Such a unit of dosage is universally 
clinically accepted. Many methods have been 
brought forth to estimate erythema dosage. 
Complicated machines have been produced 
costing foolish sums of money. Chemical 
photometers have been introduced which can- 
not be relied upon as being trustworthy, for 
in spite of all the claims made for them, one 
always must remember how the results may 
be varied by the age of the substance, the 
humidity and temperature of the air and, more 
important, the lack of color appreciation in 
the eyes of some individuals. The most re- 
cent colorometric photometer depends upon 
oxalic acid which must be prepared specially 
for each test, and also upon the matching of 
colors. Some men have advocated using direct 
individual tests upon the skin, and one expen- 
sive metallic apparatus has been shown which 
makes it possible to expose different adjacent 
areas for different lengths of time. This un- 
doubtedly is the best way to test a lamp when 
first starting to use it. But it is not necessary 
to use a fancy metal instrument. All one has 
to do is to cut a series of U-shaped flaps in a 
piece of carboard, each making a small open- 
ing. Then by exposing all openings, closing 
them successively until all are shut and giving 
exposures of ten or fifteen seconds’ differ- 
ence through each opening, the next day the 
patient’s skin will show a series of increasing 
erythemas; and the time of each exposure 
being noted, the clinician easily may ascertain 
what is the erythema time for a lamp at a 
distance used as a standard. 




















Professor Turrell, at Oxford, employs a 
somewhat similar method to ascertain the 
erythema time of each individual patient, us- 
ing his pure tungsten arc. He places a piece 
of paper with a hole about the size of a dime 
in it over the patient’s forearm. Then putting 
on special glasses of Crooke’s “B” glass, he 
watches the skin through this hole as the 
light from the tungsten arc is focused on it 
from a silicon mirror, timing the exposure. 
When the erythema dose has been ad- 
ministered, the skin exposed becomes much 
darker than the paper. In fact, it is possible 
to see a sudden darkening of the skin at the 
exact moment. Taking the time with a stop- 
watch gives the exact erythema dose at that 


distance for the individual patient. This 
method does not work as well with the mer- 
cury arc. 


Practically all clinicians using ultraviolet 
energy are agreed that the most beneficial ef- 
fects are achieved by the use of a sub- 
erythema dose and the increase in time of 
dosage is usually one-half minute. Some men 
like to increase the dose by a minute but the 
majority, as far as can be ascertained, believe 
in the lower rate. 

Another time factor varying the effects of 
ultraviolet light is the frequency with which 
the doses are given. It has been the writer’s 
experience that the best way to get results is 
to give ultraviolet light not more than once in 
forty-eight hours. Sometimes a stage will be 
reached where a patient will get an erythema 
from a dose of, let’s say, four minutes during 
the course of treatment. Then at the next 
seance the last dose is administered again 
with no increase and the patient does not get 
an erythema. The main reason for making 
this interval of forty-eight hours is this: the 
entire effect of the ultraviolet energy, in fact 
the last vestige of erythema, is not acquired 
until twenty-four hours after exposure, so it 
must be concluded that until the entire 
erythema is formed, the chemical reactions in 
the skin are not completed: Biophysicists are 
still undecided as to just how and upon what 
substances these chemical effects are brought 
about. The feeling in England today is 
that the American biophysicists are wrone 
and that histidine is the substance affected 
rather than cholesterol, as is generally be- 
lieved here. However, there are undoubted 
chemical effects and exactly what the reac- 
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tions are is not so vitally important to the 
clinician. Granting, however, that these chemi- 
cal reactions do occur, it is only safe to allow 
a sufficient interval for that chemical sub- 
stance to be redeposited in the skin before a 
subsequent dose of ultraviolet is given. Con- 
sequently, it is the practice in the hospitals 
with which the writer is connected, to give 
ultraviolet only every other day and to in- 
crease each dose by one-half minute. 

When a patient has reached an exposure of 
ten minutes on each side of the body, this is 
called the end of a series. Treatments then 
are stopped for a week and, when reinsti- 
tuted, are started again with a minute ex- 
posure. The question often arises why we 
limit the dosage to ten minutes. There are 
two reasons, the first of which is most perti- 
nent in a large clinic and that is, that a pa- 
tient getting more than a total exposure of 
twenty minutes takes too much time in a busy 
clinic. Some men give dosages up to forty- 
five minutes on each side of the body, work- 
ing up progressively and not stopping until 
the patient for some reason of his own must 
discontinue treatment. Such treatments in a 
busy clinic or office, requiring an hour and a 
half’s use of a lamp, are economically waste- 
ful and physiologically useless. It is well 
known in the use of ultraviolet energy that 
to activate foods a certain dosage is the 
optimum dose forming the greatest amount of 
vitamine “D’” in the substance irradiated. 
When more than that amount is given the 
amount of vitamine “D” formed is less than 
when the correct time is given. This is spoken 
of as, but is not truly a reversal in action. 
Time will not permit more detailed exposition 
of this interesting phase of the problem. 

Reviewing many hundreds of patients 
treated years ago, it was found that the pa- 
tients who had one or two series terminating 
at the end of ten minute exposures did better 
than patients who continued on to long, ex- 
cessive doses of ultraviolet radiation. Conse- 
quently, from a time-saving viewpoint and 
still not losing any physiological result, it has 
been our plan to terminate each series when 
the patient receives ten minutes of ultraviolet 
light on each side of the body. 

Such treatments as stated above are for 
purposes of general tonic effects. When it is 
desired to bring about other effects, of course, 
the time factor must be varied. For instance, 
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in the treatment of extensive burns, ultra- 
violet light alone, given in any appreciable 
dosage, does not accelerate the formation of 
epithelium. Experience has taught that in 
these cases. one must combine continuous 
radiant light with ultraviolet radiation, the 
latter to be given in two doses per week, 
twenty seconds each at twenty-four inches in 
order to accomplish its stimulating action on 
the skin. A dose such as this, given to a de- 
nuded area immediately before skin-grafting, 
stimulates the underlying tissue sufficiently so 
that a skin-graft “takes” in a most admirable 
way. 

There are a few occasions when an inten- 
tional erythema is desirable. In the treatment 
of erysipelas, we find that doses producing 
strong erythema reactions provoke much bet- 
ter results than other forms of treatment. 
Psoriasis can be benefited greatly by very 
strong erythema-producing doses but, as 
with acne treated in the same way, the results 
are seldom permanent. The beneficial results 
in psoriasis are nevertheless sufficiently strik- 
ing to have it included as a useful adjuvant. 

There is an action of ultraviolet light in 
causing a limited pronounced erythema that 
has been made use of and published by 
Bannerman, who works with Sir Henry 
Gauvain in London, Bannerman found that 
exposing small areas of the body to the mer- 
cury lamp and causing a pronounced erythema 
had a definite effect on increasing immunity. 
This phenomenon was elicited in the labora- 
tory on many animals, but as yet no striking 
parallel has been found in relation to man. 

It is thoroughly understood that ultraviolet 
energy will produce tanning of the skin, but 
it is not understood so generally that tanning 
of the skin is a distinct aid in the action of 
ultraviolet light. Melanin, the substance 
which is deposited when the skin is tanned, 
changes the wave length of ultraviolet light, 
allowing the energy to be conducted through 
the most superficial epidermis into the deeper 
layers. Consequently the energy is better 


utilized. The general belief seems to be that 
tanning is a reaction to protect the body from 
ultraviolet light; as one might say, pulling 
down a shade. This, however, is not the fact. 
It merely converts the energy into a more 
penetrating form. Experiments with all kinds 
of light have shown that more energy passes 
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through a negro’s skin than through an un- 
tanned skin. 

A rather interesting use of ultraviolet light 
is being made by the surgeons at the Presby- 
terian Hospital in New York, where some of 
them are prescribing it as a routine post- 
operative treatment in order to shorten the 
convalescent period. The work is too pre- 
mature to draw any positive conclusions, but 
it seems that such a procedure is in line -with 
correct treatment. 

As stated, at the Presbyterian Hospital it 
is the usual procedure to use a standard dis- 
tance of thirty inches. The most ingenious 
way of keeping that standard distance, 
originated by Miss Margaret Eliot, one of 
the supervising nurses of the hospital, is to 
attach a piece of electric light pull-chain to 
the side of the lamp and then lower the lamp. 
Measuring the correct distance with a yard- 
stick from the burner to the skin, this chain 
is clipped off at the exact small section. 
Thereafter, as the lamp is moved from bed to 
bed, it is only necessary to lower the lamp 
until the chain touches the patient. The chain 
is then thrown over the top of the open hood 
and the treatment given. Treatments are not 
given until the voltmeter on the lamp shows 
that the burner is working at its correct volt- 
age, which, in the model used, is seventy-five 
volts. The doses are started at one minute 
and increased by half-minute intervals on the 
front and back of the patients. 

It is interesting to note that the absorption 
of ultraviolet energy can bring about effects 
on the endocrin glands. For a period of over 
one year at the Presbyterian Hospital we car- 
ried on a series of investigations in an effort 
to determine what, if any, was the influence 
of ultraviolet exposures upon menstruation. 
The experiments were made upon -healthy 
nurses and the results were so variable that 
no definite conclusions could be drawn ex- 
cept that it was deemed advisable not to ad- 
minister ultraviolet light during the menses, 
as such procedure frequently causes marked 
pelvic pain. The only other definite conclusion 
that could be reached was that ultraviolet 
light given during the menses would change 
the schedule and frequently would cause un- 
necessary worry as to the possibility of 
pathology. 

The exact method of keeping record of the 
dosage is as follows: A fraction is made on 

















the chart, drawing two lines diagonally across 
the space on the temperature sheet and the 
numerator shows the number of minutes given 
on that date and the denominator shows the 
total number of minutes including that day’s 
exposure. Consequently, on the first day’s 
record we have a fraction of 1//1; on the 
second day 1'%4//2%; on the third day 
2//4¥%. Thus the denominator is always the 
total of the previous denominator plus the 
numerator of the present day. When a total 
of ten minutes is given, which completes a 
series, the patient has had 105 minutes on 
each side of the body, or a total of 210 min- 
utes’ exposure to the lamp. This method of 
record keeping has given no trouble and when 
the time comes that investigation is wanted 
into the effects of ultraviolet light, such ex- 
act records of dosage will be of undoubted 
value. 

In order that the dosage may be correct as 
stated and the quantity of energy that is 
emitted is standardized, it is more essential to 
accurately estimate the output of the lamps in 
use and keep records of their efficiency than 
to try out erythemas on patients who may 
vary in their reactions. At the Presbyterian 
Hospital each lamp is tested quarterly and its 
quantitative strength in erythema units is 
recorded. To do this work use is made of a 
photometer utilizing a sodium quartz photo- 
electric cell. This was originally made by 
Professor Burt of California and has stood 
up against all other photometers as being the 
one least affected by personal equation. The 
results are obtained through the action of the 
light on the cell which causes definite gal- 
vanometer readings on the apparatus. 


This photometer has been used to test out 
lamps since April, 1927, and some interesting 
figures have been obtained with which I shall 
not bore you in reading entirely. It is inter- 
esting to note that in one of our lamps checked 
up every ninety days, there has been a loss of 
efficiency of 431%4% since the lamp was first 
installed in April, 1927. It is only fair to 
state that inasmuch as we have many lamps 
this one has not been used very much since 
it dropped below 66% efficiency, but it has 
had fair usage. Our hospital service takes 
care of nine floors and we prefer to leave the 
lamps on each floor when possible for the 
day’s work so that they receive the minimum 
amount of transportation. 
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It is unnecessary for me, I am sure, to men- 
tion the point that everyone knows that the 
burners should be cleaned every day they are 
used. This is best done with carbon tetra- 
chloride or alcohol. It is worth mentioning 
that in one of the hospitals in New York the 
director of the department told me that a 
technician had reported that her lamp would 
not produce an erythema although she cleaned 
it with alcohol each day. On examining the 
lamp it was found that the adulterant in the 
alcohol was of such a nature that it caused 
the burner to look like ivory instead of clear 
quartz. Therefore ordinary alcohol cannot be 
depended upon as a reliable cleaning agent. 

As well as cleaning the burner it is also 
necessary to be sure that the reflector of the 
lamp is cleaned. A distributor had a lamp 
turned in that had been in use for over two 
years, the reflector of which the doctor evi- 
dently had never cleaned. When tested by the 
Burt photometer, it was found that the 
erythema time was cut down seventy-five per- 
cent before the reflector was cleaned. 


In the solarium at Vanderbilt Clinic, where 
four lamps are placed sixty-three inches from 
the patients, irradiating eight tables at one 
time, they gave a standard erythema dose on 
each table in two and a half minutes. During 
one vacation period when another technician 
was in charge and preferred to burn one lamp 
on account of the heat for the few patients 
who were in attendance, subsequent tests 
showed that the erythema time of this one 
lamp was increased from seven to twelve min- 
utes. In treating patients subsequently, it was 
necessary to keep this lamp out of the circuit 
until the others deteriorated sufficiently so 
that each lamp produced the same quantity of 
light. 

The Burt photometer has been found quite 
dependable in our work, always letting us 
know the quantity of the energy which could 
be produced. It will not, however, work with 
carbon arc lamps because the light emitted by 
these lamps is so unsteady that the action on 
the photo-electric cell causes the galvanometer 
to fluctuate so that it cannot be relied upon. 


The writer hopes that this general discus- 
sion of clinical views on ultraviolet dosage 
will be an aid in standardizing biological ef-. 
fects. It will be a long time before more 
accurate biological knowledge of ultraviolet 
light will be obtainable as applied to human 
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beings. It will only be through unified clinical 
observations and correct record keeping that 
we shall be able to sometime predict the ex- 
act amount of ultraviolet energy that will cure 
rickets, affect anemias and produce other well 
known results desired. The physicists will al- 
ways be dependable men to guide all research, 
the biophysicist will help in correlating 
physics with such biological effects as he is 
able to observe. The clinician should help the 
biophysicist and make his work contributory 
towards a better understanding of this kind 
of therapy so that in the end the clinician 
will be able to do better work. All our efforts 
point towards more effective alleviation of 
human suffering and all the physical prop- 
erties of our lamps will not be so effective 
until the clinicians can contribute their part 
to the general picture of more perfect actino- 
therapeutics. 


Discussion 


Dr. Luther A. Tarbell (New Haven, Conn.): 
I want to congratulate Dr. Titus on the practical 
trend of his paper. While the majority of us are 
able to obtain information of a theoretical and 
biophysical nature, our greatest difficulty has 
been to find published material that presents the 
actual experiences of the clinician. The problem 
of dosage in phototherapy is of great importance 
to all practitioners and should be discussed more 
often in this Congress. 

I was very much interested in the presentation 
of a paper yesterday which drew our attention to 
the variation of physiological effects, particularly 
upon the blood stream, caused by changes in the 
quantity and quality of ultraviolet light, particu- 
larly its effect on blood calcium and system in 
general. 

One point that was emphasized was that ex- 
posures from an erythema and one-half dose was 
productive of stimulative effects, and irradiations 
beyond that point resulted in toxic effects. Quan- 
tity and quality of dosage plays an important 
physiologic rdédle. Successful phototherapy is 
dependent upon a thorough knowledge of the 
condition under treatment but also complete ex- 
perience of the technic and the biophysical reac- 
tions of the lamp utilized. The very simplicity of 
the. treatment has provoked a popular adoption 
of phototherapy by lazy and uninformed phy- 
sicians, masseurs, beauty parlor experts, lay peo- 
ple and large groups of borderline practitioners. 
The abuse of this privilege has resulted in a loss 
of faith in its properties. 

I appreciate the practical value of maintaining 
a constant check on the energy output of quartz 
mercury lamps. The scheme of measuring your 
distance is a very ingenious one. Its very sim- 
plicity should appeal to all of us. 

The work which he has done with the Burt 
photometer for checking the mercury arc is very 
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interesting. I wish that we might devise, or some 
physicist might devise, some accurate way in 
which we can equally apportion the dosage from 
our carbon arc light. 

In regard to the pigmentation, my view is a 
little bit different from that expressed by the 
essayist, and I should like very much to hear 
from Dr. Bachem on that point. As I under- 
stand pigmentation, while it does not necessarily 
alter the absorption, it does effect in some way 
the chemical activity of the irradiated tissues. 
For instance, the effect on cholesterol and some 
other products is decreased by pigmentation as 
well as probably some of the other chemical 
effects. It takes larger doses to produce the same 
effects in colored people than it does people who 
are less pigmented. 

Dr. H. D. Holman (Mason City, Iowa): The 
majority of phototherapeutists use their lamps in 
an empirical manner and seldom take the time 
to keep records or maintain technicians to do 
that for them. Nevertheless our results compare 
very favorably with those who are more 
meticulous in their method. The reason for that 
is that we obey the basic laws of photophysics 
and biology. Most of my patients are started 
with minimal dosage which is increased as the 
need for reaction presents itself. From an 
empirical point of view experience is our best 
teacher, but unfortunately most of us are rather 
dull pupils in that school and fail to profit by 
our schooling. 

I should like to see some tests developed that 
would depend less upon clinical observations and 
arbitrary empirical standards than that advanced 
by the majority of present day writers on the 
subject. Under the circumstances I fail to see 
any reason for adopting a ten minute maximum 
standard treatment or any other standard that 
cannot stand the test of laboratory analysis. I 
have no knowledge of any such test being in 
existence but if such a test could be developed 
or has been, it is the superior to the method of 
Dr. Titus. 

Until such a situation presents itself the thera- 
peutics of photo-radiation will remain just as 
empirical and probably as chaotic as it is today. 
Fortunately the benefits resulting from present 
day treatment is so apparent that it is sufficient 
justification to carry on in spite of our limited 
knowledge. I personally have found actino- 
therapy to be of great value in a host of differ- 
ent conditions and it has made my practice more 
pleasant and my results more certain. Dr. Titus 
has contributed a thought provoking paper and 
no doubt will be a stimulant in the right direc- 
tion. 

Dr. H. C. Polmer (New Orleans, La.): The 
clinicians will appreciate the salient features 
brought out in Dr. Titus’ paper. There are al- 
ready enough variants in therapeutic administra- 
tion of tonic ultraviolet radiation, and we are 
glad to welcome a constant voltage operation of 
our lamp, and a constant distance, the only vari- 
ant being the time. 

In cleaning our lamps we have a special bottle 
of 95 per cent chemically pure alcohol which we 














~~ TU om OD SS tS 


_——-——lC hh CUO 











CLINICIAN’S IDEA OF 


use for our lamps and nothing else. Sometimes 
our hospital druggist tells us that we wash our 
lamps quite a bit, because we use up quite a bit 
of alcohol. 

As far as pigmentation, that is still a problem 
which we are not all clear on. It is possibly a 
good idea, after you have given what you con- 
sider an optimum of dosage, to allow a certain 
time to elapse between treatments for certain 
physical, chemical reactions to take place. As far 
as pigment goes, perhaps you may want your 
patient to depigment. 

An observation made by many in our section 
of the country, down South in New Orleans, is 
that when we have some of our real dark-skinned 
negroes migrate to Chicago or to New York 
where they do not get a lot of caloric radiation, 
and when after six months or a year or more 
they come back to us, they look very much 
lighter. I should like to know if the physiologists 
have seen this depigmentation occur? 

Many of our female patients come to us for 
general treatment. They take a bath and daub 
themselves all over with their favorite dusting 
powder. This acts as a screen. We tell those 
patients, “Yes, lady, please bathe, but don’t 
powder.” 

Dr. Albert Bachem (Chicago, IIl.): I was par- 
ticularly interested to hear “A Clinician’s Idea of 
Ultraviolet Dosage” because as a physicist I seek 
frequent opportunity to keep in close contact 
with the medical profession and particularly to 
get interesting suggestions from an authority 
like Dr. Titus about ultraviolet light. 

I am particularly interested in the subject as 
related to be able to do the physical action of 
this energy. The real problem is to corroborate 
physics with clinical work. As far as Dr. Titus’ 
paper is concerned, I have to appreciate how Dr. 
Titus distinguished between the quality and 
quantity, that either the quality is kept constant 
and the quantity measured, or the quality is 
measured by spectrographs, and so on, and the 
quantity is kept constant. The greatest difficulty, 
however, in the question of dosimetry would be 
to measure both factors at the same time, just 
the same as in dosage in other applications we 
have to measure milliamperage and voltage at 
the same time, and have to measure the wattage. 
That is what has not been entirely solved at the 
present time for ultraviolet work. 

As far as present dosimeters are concerned, I 
agree that the Burt photometer is the best on 
the market and is one that actually is useful for 
controlling measurements on the lamps that one 
uses. 

I have had a similar experience to that of Dr. 
Titus, that lamps being used over a long time 
lose something like 20, 30 or 40 per cent of the 
ultraviolet and active rays. Those things can be 
easily determined by Burt’s photometer. 

There is one thing that makes Burt’s photome- 
ter rather difficult in its use, namely that a num- 
ber of filters are provided, and these filters limit 
the transmitted spectrum just from one side. So 
one has to make a number of five or six meas- 
urements and figure out the difference between 
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one and the next one, and that gives us, then, 
under certain mathematical precautions, the idea 
of the intensity of a certain limited spectrum 
range. It is rather tiresome to make those meas- 
urements. It is inaccurate to figure out the differ- 
ence because small errors show up in the differ- 
ence much more than in the singular measure- 
ment. Altogether, an instrument for clinical and 
practical use should be as simple as_ possible. 
This is one of the present disadvantages of 
Burt’s instruments. 

Another difficulty might be that the filters used 
change under the impact of ultraviolet rays. We 
say that they get tired; they don’t transmit the 
same amount. So we would even have to control 
the filters after a time. This, of course, is the 
worst thing that can happen to an instrument, 
that the instrument isn’t even constant, and we 
have to find out another way to control the 
instrument. 

Finally, I should like to say that I have had 
experience only with one Burt instrument. In 
order to know how well those instruments are 
standardized, one instrument comparable to the 
other one, one would have to compare about five 
or six instruments and see how well they com- 
pare. It happened that on the instrument I re- 
ceived from Burt, the red line was missing 
which is necessary to control the constancy. I 
wrote to Pasadena but didn’t get any informa- 
tion, so that I can only use the instrument for 
the control of my own apparatus and not for 
any standardizing measurements. 

Dr. Titus brought out the importance of dos- 
age. We have heard quite a few remarks at this 
convention about how little we know about dos- 
age, and how much we want to know, because 
there are lamps with low output and lamps with 
high output. The question is whether the lamp 
should be returned to the company to have the 
burner exchanged for a new one, and so on. I 
should like to mention in this connection, that in 
the Hanovia lamps we are using, by pressing the 
button on one lamp we increase our intensity 
three to four times. On the other lamp, by 
pressing the button we practically get no differ- 
ence. Those are items that we have to determine. 
Of course, we determine those practically by our 
clinical observations, but they are not as accurate 
as those physical measurements would be. 

As to the question of erythema dose, I think 
Dr. Titus mentioned that an erythema dose can 
be determined but that it is not as uniform as 
we should like to have it. I happened to make 
experiments about a year or two years ago in 
which I applied exactly the same amount of 
ultraviolet light by a Kromayer lamp and under 
the same conditions to 100 normal and 100 ab- 
normal patients. The result was that in a great 
many of the patients the time of the appearance 
of the erythema varied between four and twelve 
hours, and in certain cases it did not show up 
at all. By the use of the erythemameter, which 
was suggested by German workers and was built 
by myself, I found that the ratio along a certain 
intensity scale, which did not mean very much, 
was about one to three. 
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We then figured the product or the quotient 
and determined the sensitivity exponent of the 
skin and found that this exponent varied in a 
ratio of about one to ten. This distinguishes the 
ultraviolet erythema dose very strongly from the 
x-ray erythema dose, which is in much closer 
limits. Then with ultraviolet the other item 
comes in that was mentioned by Dr. Titus, that 
on the second day we can give one-half or one 
minute more, and the third day so much more. 
This points to the fact that certain skin must 
be more accustomed to ultraviolet than other 
skin would be. 

So far as the biological effects are concerned, 
we have to strive for an instrument that meas- 
ures ultraviolet as far as quantity and quality is 
concerned, and at the same time will enable us 
to measure possible erythema doses. Then we 
have a talking point, and we have a chance to 
compare our physical and our biological effects 


and come to the conclusion that we are looking 


for, namely, to determine sensitivity of the skin, 
and so on. 

As far as pigmentation is concerned, I think 
we have to consider three items. I am not ready 
to talk about it and I do not have the time. The 
first thing is reflection. That seems to me one of 
the important items, because we see right away, 
from looking at white and colored people, how 
immensely different the reflection is. That is 
something that has to be determined, and it has 
been determined by two very prominent men, by 
Dorno in Switzerland and by two German work- 
ers, on the various races, and so on. So most of 
those questions have been answered; however, 
more in the visible than in the ultraviolet part. 

Then comes the penetration. I agree with Dr. 
Titus that generally speaking there is as much 
light entering the negro skin as the white skin, 
but if it comes to a distinction between ultra- 
violet and visible light, then it becomes much 
more complicated. 

Finally, the absorption in the various layers. 
This is an item that is of importance, and one 
that Dr. Reed and I are particularly working 
upon at this time. 

Dr. Norman E. Titus (New York City, N. Y.) 
Closing: Dr. Tarbell speaks about varying the 
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distance, and not using something to measure 
the distance. That is just one of the things that 
| tried to stress, that if you keep the same dis- 
tance with each patient and you know exactly 
what it is, then you can vary your time accord- 
ing to the way your lamp deteriorates, or accord- 
ing to what you want to do with it. I think if 
Dr. Tarbell and I laid alongside each other on 
the table, you would find that I would be much 
nearer the lamp. If you dropped the cord con- 
nected with the lamp so it touched him, we 
might get the same dosage. 

Dr. Holman mentioned colds. I have been 
making observations on this condition for about 
eight years and have found that if somebody has 
an acute coryza and is given a strong erythema 
dose of ultraviolet (if your erythema dose is 
three minutes, give them three and one-half), it 
will ward that off. 

Dr. Polmer spoke about using Louisiana al- 
cohol for cleaning. I think he might as well con- 
tinue getting the alcohol and use carbon tetra- 
chlorid. 

Dr. Bachem spoke about the photometer. We 
realize the limitations of our attempt at present 
to be exact in our dosage. We have used the 
same photometer for a number of lamps. I have 
twenty-eight lamps, and that same photometer 
has been used for two and one-half years, each 
ninety days on these twenty-eight lamps. So we 
have an approximate idea. It isn’t as scientifically 
exact as you would like, but it is the best thing 
we can do to vary our time. If our efficiency 
is down 33% per cent, we vary our time. When 
it gets down below that we ask for a new burner. 
Each technician has her own lamp. We try to 
have as much standardization as is clinically pos- 
sible. We have to allow for certain individual 
variations. 

With the pigmentation I have always under- 
stood that when you get fluorescence, there is 
change in wave length. I say to my students, 
“When you get tanned, you don’t get sunburned. 
When you get melanin deposits, evidently some- 
thing has happened to let the ultraviolet light 
slip through that portion of the skin and not be 
stopped. So you do not get a real ordinary sun- 
burn.” 
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PART I 


HOWARD A. KELLY, M.D. 
BALTIMORE, MD. 


As often as I[ have recourse to electrosur- 
gery, I long to dock thirty or forty years from 
my life and begin again, convinced as I am 
that electrosurgery is born to introduce a new 
era, even if of a minor order in our ancient 
specialty. This conviction is forced upon me 
by the accomplishments already effected as 
well as by a growing familiarity with the sub- 
ject which suggests that much more lies hid- 
den in the womb of the future yet to be de- 
veloped by new hands than anything so far 
revealed. In other words, it is my hope that 
we are on the eve of an era of profitable ex- 
ploitation of this still youthful field. May we 
not then consider it our function at this gath- 
ering to emphasize the undeniable paramount 
importance of this new agency as a surpris- 
ing, utterly unexpected, and novel power des- 
tined to the attainment of objectives in the 
surgical field hitherto beyond our grasp. May 
we also in’a measure foster our belief that 
electrosurgery is not merely an_ occasional 
preferential method of reaching sundry ends 
in the surgical field but that it is obligatory 
and that in its concurrence (if you will per- 
mit the Gallicism) it reaches its goal with 
greater dispatch in a far neater, less messy, 
and therefore better way than the ancient 
scalpel-ligature procedure. 

I begin by urging that we one and all ex- 
pand the field of electrosurgery by putting it 
to wider uses, even where the presumptive ad- 
vantages are not obvious, in order to achieve 
that spontaneous finger-fertigkeit which pass- 
es into a second nature, an instinctive habit, 
a sort of subconscious electrosurgical sense 
that paves the way for and conducts readily 
into new fields wherein lies hopes of surpris- 
ing discoveries. 

I further indulge a hope that our varied ex- 
periences as related this evening may open 
some doors to a yet wider, more aggressive, 
and more successful surgery: I refer to fields 
where the scalpel and ligature have failed in 
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efficiency as in operations on the head, the 
chest, and the neck, advancing into the depths, 
awkward in their performance and involving 
delays, manipulations, and a probable contam- 
ination, with undue hemorrhage; cases in 
which we often try to counteract the soiling 
of the wound by free drainage; a group 
dreaded on account of that uncertain point at 
which we are likely to meet the ne plus ultra 
barrier. Who does not recall also the time- 
consuming attempts to check a troublesome 
hemorrhage by tight wad packing, with shock 
and lessened vitality and subsequent inflamma- 
tory sequelae with an expectation of the one 
time “laudable pus.” 

Grant me a minute to appeal to those in our 
audience with but a slight practical knowledge 
of electrosurgery, while I briefly enumerate 
its advantages: It is a tremendously effective 
sterilizing agency; it does clean work of a 
supreme order; it is a knife and fork proce- 
dure, avoiding finger contacts and leaving a 
delectable dry, smooth field; it is rapid; there 
is less shock, followed by a comfortable con- 
valescence with fewer inflammatory sequelae ; 
it is, therefore, far less formidable, and our 
patients are oftener ambulant, thus enlarging 
hospital bed facilities. 

Whenever I discuss this astonishing novel 
agency which but a few years ago took us by 
surprise, I feel an irresistible urge to pay 
tribute to our friend William Clark, recogniz- 
ing his priority and thanking him for his con- 
spicuous labors in bringing this field to its 
present perfection. That certain steps were 
antecedent is true here as in every important 
discovery, a fact curiously enough tending to 
arouse a horde of disputants. Riviére, the 
great pioneer, followed by Doyen, an erratic 
genius, held and published the truth, but the 
profession failed to appreciate their labors. It 
was Clark who struck the novel path and 
stuck to it with praiseworthy zeal until he 
forced the world to follow him and placed 
hundreds of machines in the hands of our sur- 
geons everywhere. 
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Then, there is also 
which I 
needle or a small flat blade. 


the cutting 
call “acusection” cutting with a 
This, which at 
first appeared to be but a novel way of di- 
viding the skin and checking any bleeding, in- 
suring fairly well the primary union of its 
sterilized margin, has expanded until it af- 
fords us the means of making extensive rapid 
dissections in a dry field, while beautifully 
barring vessels and nerves. As an old anatomy 
prize man and demonstrator in dissecting 
rooms, I find it hard to express my full ap- 
preciation of this novel instrument. Let us 
not omit, then, an occasion to pay a debt of 
affection and gratitude to our friend George 
A. Wyeth for this precious addendwm. 

You will have noted a growing tendency to 
replace the tubes and use spark gap machines 
for cutting on account of the convenience in 
size and portability and the greatly lessened 
cost, thanks to the efficiency of our able co- 
adjutor-makers of fine electric instruments. I 
would here ask those who follow to inform 
us whether they have noted delayed healing 
of the skin wounds made with the damped 
current; Ward and I have been greatly inter- 
ested to see whitened edges so uniformly heal 
per primam. 

Further effective fields are found in com- 
bination with general surgery and with ra- 
dium. We often fail surgically in dealing with 
malignancy in one or two small areas; there 
arises then the serious objection to any fur- 
ther aggressive efforts with scalpel and su- 
tures. The difficulties are the more formidable 
when the recurrences lie well in from the sur- 
face. Electrosurgery steps in at this point as 
a comparatively simple speedy adjuvent in the 
treatment of the lesion in loco by coagulation, 
followed either by curettage or by letting it 
separate to be discharged spontaneously. Ra- 
dium, on the other hand, is sometimes of 
value in shrivelling up a large lesion to a point 
where it can be more effectively attacked and 
destroyed with the current. Where radium 
has failed to cure and the treatments cannot 
be pressed further because of the induration, 
lowered vitality, and extreme sensitiveness of 
the parts, electrosurgery comes to our aid by 
extending the field and wiping out the sensi- 
tive area and withal bringing peace and com- 
fort. I recall a case in point: Huge ulcerat- 


ing surfaces due to radium, occupied the left 
lower abdomen and anterior aspect of the left 
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the brawny depraved tissues had 
formed a foul sloughing mass, the seat of con- 
stant intense unendurable pain. An electrosur- 
gical knife and fork operation, cutting well 
out into the surrounding sound skin, with an 
extensive undermining, cleared up the whole 
affected terrain down to the deep abdominal 
fascia and at times below it, almost no liga- 
tures being used. Instead of a repulsive piece 
of scalpel surgery, it was most interesting and 
stimulating throughout. The new, clean area 
was treated with 5 per cent mercurochrome 
and suitably dressed. Granulations as usual 
set in early and about one hundred and fifty 
grafts were placed by Ward. The entire 
wound healed in a few weeks, while there 
was a blessed relief from the day of the oper- 
ation. 

I would remark here nota bene that graft- 
ing and flap work are destined to receive a 
fresh and powerful impetus from this agency. 
Doctor Ward will show a beautiful piece of 
plastic surgery where he has taken a large 
flap from the neighborhood and covered in an 
extensive face defect with an admirable cos- 
metic result. Both of us are anxious to hear 
from our hosts of any extensive nevi removed 
and grafted. 

It is evident from Cushing’s and Dandy’s 
work that there is a large field for electrosur- 
gery in brain work (and in spinal cord work 
as well), where it controls the ever trouble- 
some hemorrhage while destroying malig- 
nancy in loco. 

Perhaps at the present writing, there is no 
more novel, striking, and effective field for its 
services than in extensive face lesions extend- 
ing inward over the nasal mucosa and the 
oral surfaces, often involving an antrum as 
well. Personally, I am more impressed by this 
than perhaps by any other operation, as I re- 
call vividly my student days when these pro- 
cedures by the best surgeons were so uni- 
formly bloodily spectacular and futile. We 
have jointly handled some of these cases 
which will appear shortly on the screen, and 
I therefore leave the details to Doctor Ward, 
with the recognition of the value of his serv- 
ices and cooperation and with the remark 
that I habitually turn to him for advice and 
cooperation in difficult work, both of us hav- 
ing drawn our primal inspiration from 
William Clark and George Wyeth. 


There is an important field developing, I 
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think, in the complete devitalization and de- 
struction of metastatic glands im situ, a pro- 
cedure which calls for €areful study to 
determine just how far‘we should go to avoid 
all risk of recurrence. It not infrequently 
happens after a bold surgical effort that one 
is forced to realize its distressing futility 
upon discovering that there are one or more 
outpost enlarged glands which should be re- 
moved, while the condition of the patient for- 
bids further delay and dissection. The elec- 
trosurgical puncture thoroughly cooking the 
gland, I believe, will always meet our need 
promptly, speedily, and efficiently, whether it 
lies above the lesser curvature of the stomach 
or in the crotch of the mesenteric vessels or 
along the pelvic brim or on the pelvic floor. 

It is now over thirty years since we at- 
tempted at the Johns Hopkins Hospital to 
bring our pelvic extirpations for carcinoma 
into the category of the radical Halsted- 
Meyer axilla-breast operations, by dissecting 
out both groups of pelvic glands on the floor. 
Such procedures lasting for hours and prov- 
ing formidable in their immediate sequelae 
furnished lamentable statistical results. Now 
all may be changed, for the gland destruction 
is but a matter of a few minutes without 
hemorrhage or dissections; the only question 
remains is how well are we assured against 
recurrences. 

I have found particular pleasure in using 
the coagulation and cutting current in radical 
breast operations without a single ligature. 
The duration is, I think, much shorter than 
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the average operation. Personal experiences 
induce me to praise highly in this field the 
extirpation of massive malignant, especially 
ulcerative breast carcinomata, without the 
hope of doing more than removing the un- 
sightly troublesome growth and adding sub- 
stantially to the patient’s comfort. I have 
found that we sometimes here get far more 
than we had dared to hope for in the way of 
improvement and prolongation of life, and 
that there may even be an apparent cure for 
a considerable period. 

It has recently fallen to my lot to remove 
extensively adherent carcinomatous uteri with 
a liberal use of the cutting current in a dry 
field. In one instance, a scirrhus implant in 
the bowel wall was neatly dissected out and 
the involved area inverted; this has been fol- 
lowed up by heavy radiations during the con- 
valescence. 

For kraurosis and for carcinoma of the 
vulva and clitoris, there is no other method 
comparable to circumvallation, forming a 


white zone of heavy coagulation on all sides, 


followed by the removal of the structures 
with the acusector. Then either the whole 
wound is left to heal by granulation or the 
tissues are united in part to lessen the de- 
nuded surface, 

As in all malignancy, periodical follow-up 
work is imperative, in order to catch recur- 
rences while yet small and well localized. 

Doctor Ward and I are jointly interested 
in one of the cases shown on the screen; the 
others are exclusively his own work. 





ADVANCES IN ELECTROSURGERY 


Part II. 


Extensive and Inoperable Malignancy 


GRANT E. WARD, M.D. 
BALTIMORE, MD. 


Part one has been devoted to discussion of 
the progress made in the electrosurgical field. 
This second part is a display of a few exten- 
sive cases of malignancy treated by combined 
methods of irradiation and electrosurgical re- 
moval. Comments are made as the cases are 
described, emphasizing important features of 
treatment. 

Figure 1: Mr. S. V. was first seen by us 
March 9, 1925, with an extensive squamous 





cell carcinoma eroding the right cheek about 
two-thirds of the way back from the angle of 
the mouth, without enlarged glands. The first 
treatment was by the implantation of radon 
seeds, followed by heavy external irradiation. 

Figure 2: Shows the same patient when 
he returned for further treatment, May 6, 
1925. The fungating, cauliflower-growth had 
disappeared and the skin and mucous mem- 
brane edges almost grown together. The edge 

































ARCHIVES OF 





Fig. 1 

















Extensive squamous cell carcinoma, eroding right cheek and 
angle of mouth (March 9, 1925). 


of the defect, however, consisted of a dense 
rim of induration about 1 cm. in thickness, 
feeling harder than the induration of radium 
scars, suggesting the presence of lingering 
growth. Biopsy with an electrosurgical cur- 
rent preventing dissemination of malignant 
cells revealed groups of cancer cells trapped 
in the dense scar tissue of the irradiation, 
calling for radical treatment. 

Under general anesthesia, electrosurgical ex- 
cision was accomplished and the outer portion 
of the lower jaw thoroughly coagulated to 
destroy growth adherent to the periosteum. A 
small, hard gland which had appeared be- 
neath the mandible, was thoroughly coagulat- 
ed and left in situ to slough away. The pa- 
tient made an uneventful recovery from this 
operation without pain and returned to his 
home in Virginia for two or three months. 


In the summer of 1925, he returned with 
a few suspicious-looking granulations at the 
lower side of the wound. These were treated 
with unfiltered, glass radon seeds. Following 
this treatment there was a terrifice painful 
reaction from radium periostitis, confining 
him to bed for about six weeks. This is in 
marked contrast to the painless convalescense 
following the electrosurgical excision. He re- 


PHYSICAL THERAPY, 








RADIUM August, 1931 





X-RAY, 


Fig. 2 














(May 6, 1925). 


following radon implantation 


Same patient 


covered from this reaction, however, and has 
been clinically well since. 

Figure 3: Taken on May 12, 1927, shows 
excellent healing with a portion of the right 
lower jaw remaining. A_ plastic operation 
would close the defect, but the patient has re- 
fused this. He is comfortable and able to 
work and support his family and does not 
mind the unsightly appearance. 

The striking features of the case are: 

1. The importance of biopsy, even in the 
presence of apparent healing following irra- 
diation. This is a relatively safe procedure 
with electrosurgery. 

2. The value of combining radium and 
electrosurgery. Whenever possible radium 
should be administered first, and electrosur- 
gical operation performed in from five to 
seven days, preventing the slowly-healing, 
painful slough with consequent cachexia and 
delayed convalescence. In this way two ther- 
apeutic agents are employed. 

3. It is possible to completely sterilize a 
portion of bone which is involved by cancer 
with electrosurgery, allowing sequestration, 
leaving the rest of the bone, preventing un- 
necessary deformity. 

Figure 4: Mr. J. L. H. was referred fol- 


















Fig. 3 











Same patient showing excellent healing results following 
electrocoagulation of periosteum of lower jaw (May 
12, 1927). 


lowing efficient x-ray and radium treatments 
with an extensive squamous-cell carcinoma 
beginning on the left side of the nose, and 
progressing until most of the nose and part 
of the left cheek had been eroded away. The 
anterior portion of the vomer and all of the 
turbinates were involved, as well as the roof 
of the mouth and the left antrum. The center 
of the cancerous cavity was filled with a large 
amount of grayish slough, so offensive that it 
was difficult to persuade the hospital authori- 
ties to admit him on account of the objection 
of other patients. We knew, however, that 
within 24 hours we could clear up the odor 
and make the patient much more comfortable. 
Although treatment was directed at palliation, 
the end result surpassed our expectations. 


Under general anesthesia (interrupted 
ether) as much of the growth as possible was 
removed with a wide margin, using a strong, 
electrosurgical current, which had coagulating 
as well as cutting properties, and the remain- 
der destroyed and left to slough away. The 
upper third of the lip was sacrificed as well 
as the anterior portion of all the turbinates 
and the vomer; the laft antrum was broken 
into and all the growth removed with an elec- 
trosurgical curet. The hard palate had been 
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Extensive squamous cell carcinoma of left side of nose, left 
cheek, turbinates and vomer. 


eroded in many places, necessitating entering 
the oral cavity. Feeling that too much de- 
struction of the roof of the mouth would 
make swallowing difficult, and defeat the aim 
of palliation, the remainder of the aveolar 
arch on the left side was implanted with ra- 
don seeds. 

Figure 5: Was taken 12 days after opera- 
tion. The wound is covered with a clean 
coagulum, preventing implantation of tumor 
cells, a safeguarding feature of electrosur- 
gery. 

Figure 6: Taken six months after opera- 
tion. As the patient lives in Florida he could 
not be watched at frequent intervals. Had 
he been close to hand, his cachexia could have 
been avoided. When I last saw the patient, 
following the first operation, I felt sure that 
he would not return, but to my surprise when 
he presented himself in December, 1929, I 
could find no evidence of lingering carcinoma. 
At the edge of the wound in the left cheek 
there was a little suspicious indurated area, 
which, however, on biopsy proved to be in- 
flammatory in character. Inasmuch as he lived 
at a distance, I gave a prophylactic treatment 
with radon seeds at this point. As the pic- 
ture illustrates, there was a large amount of 
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Same patient, 12 days later, following extirpation of growth 
by electrocoagulation and electrotomy. 





sequestrating bone to be removed. These thin 
plates of dead bone came away readily, al- 
lowing the escape of large amounts of pus 
from the right antrum and ethmoid cells. The 
presence of this pus, no doubt, was an 1m- 
portant factor in causing his cachexia, to- 
gether with the inability to eat solid foods on 
account of the absence of the hard palate. 
The masseter muscles were partially anky- 
losed. Under general anesthesia the sequestra 
were removed, the muscles of mastication 
stretched, and at the same time a dentist made 
a composition plate covering the defect in the 
roof of the mouth. There was one remaining 
molar tooth on the left side and two on the 
right, the only possible fixed points for hang- 
ing the plate. 

Figure 7: Shows the condition after re- 
moval of the sequestra and the insertion of 
the upper plate. The patient was then to go 
home with instructions to keep the wound as 
clean as possible and eat all the good nour- 
ishing food he could. 

Figure 8: Same patient, July 7, 1930. Sur- 
prising as it may seem the patient returned, 
having been able to work for many months. 
He was free of pain and had gained 45 
pounds in weight and was without evidence 
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December, 1929, cachectic but 
evidence of carcinoma. 


patient, 


Same without any 


of existing carcinoma. I never saw such a 
remarkable change in any individual who had 
been so near death from carcinoma. The only 
complaint then was the dryness of the nasal 
passages, due to exposure of the mucous 
membranes associated with considerable dis- 
charge from the ethmoid cell. The topical 
application of a solution of ephedrin in oil 
relieved these symptoms, making him very 
comfortable. Note in the photograph the 
presence of the upper plate and the opening 
into the right antrum, the left antrum being 
practically destroyed. 

This patient illustrates what can be done 
by extensive electrosurgical operations, when 
one thoroughly destroys the growth irrespec- 
tive of cosmetic results. This patient’s health 
could have been restored more rapidly had a 
preliminary gastrostomy been done to have 
kept him in good nutrition during the con- 
valescence, as will be illustrated by one of the 
following cases. I would like to call atten- 
tion, also, to the need of careful post-opera- 
tive attention to infection and the removal of 
sequestra as soon as possible. Had this man 
been close at hand he would not have become 
as cachetic as illustrated in Figure 6, for the 
infection would have been controlled by the 
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Same patient after removal of large amount of sequestrating 
bone and administration of radon as a prophylaxis. 


removal of the sequestra for drainage of pus. 
In some of the subsequent cases reported this 
fact is well emphasized. 

Figure 9: Mr. V. C. T. was referred to 
me with a squamous cell carcinoma below the 
left ear, arising in an x-ray burn. The x-ray 
treatments had been given for an extensive 
lupus vulgaris, of forty years duration, and 
involving most of the left side of the face. 
He was having considerable pain when first 
seen in August, 1929. 

With a strong high-frequency cutting cur- 
rent the involved area was removed with a 
wide margin down to the normal underlying 
fat, a portion of the ear being included. Im- 
mediately following the operation the patient 
was free of pain. 

Figure 10: Taken in November, 1929, 
shows partial healing when he returned for 
skin graft. 

Figure 11: Shows a successful transplan- 
tation of a pedicle skin graft from the left 
shoulder. 

Figure 12: Front view of the same patient. 

It will be noted that an attempt was made 
to graft only part of the x-ray scar, it being 
too extensive for one graft to cover. The 
patient is to return at a later date for sub- 
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Fig. 8 

















Same patient (July 7, 1930) has gained 45 pounds and is 
free from pain and cancer. 


sequent grafting. At present there has been 
no recurrence of the disease and he is in good 
general health. The case illustrates the value 
of combining plastic surgery with electrosur- 
gical removal of malignant disease in the 
presence of x-ray burn. 

Figure 13: Mr. H. C., March, 1930. I 
first saw this man in August, 1929, when he 
complained of an ulcerative lesion 2 cm. in 
diameter on the inner side of the left jaw, 
just in front of the angle. I advised radium 
treatment, to be followed, in a few days, by 
electrosuigical removal. The two therapeutic 
agents in such a combination increase the pos- 
sibility of cure, the period of convalescence 
markedly diminishing by the elimination of 
the slowly healing, painful radium slough. I 
lost sight of the patient until he reappeared 
in the condition illustrated in Figure 13. Dur- 
ing the interval he had received four efficient 
radium treatments, but the squamous cell 
tumor being resistant to radiation had con- 
tinued to grow. Osteomyelitis and bone in- 
volvement by growth had given so much pain 
that the root of the fifth nerve had been sev- 
ered by operation as a means of relief; the 
scar is shown in Figure 14. The figure also 
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1929). 


(August, ) 
lupus vulgaris. 


Cancer of left ear following x-ray burn 
Patient’s original complaint was extensive 


illustrates the marked swelling of the cheek 
from the tumor involvement. 

At the time the patient was admitted to the 
hospital in March, 1930, x-ray photograph 
showed destruction of the horizontal ramus 
of the left mandible with extensive ulceration 
in the mouth, swelling of the cheek from 
growth and infection and a huge, cauliflower 
tumor growing through the skin about 2 cm. 
thick, just below the angle of the mouth. 
There was a mass of sub-maxillary glands, 
but no involvement below the level of the hy- 
oid bone. After admission operation had to 
be postponed a few days on account of a sud- 
den high rise in temperature—lasting 24 or 
36 hours. As the patient was anaemic and 
cachectic a gastrostomy was performed on 
March 15, 1930, under local anesthesia. Dur- 
ing the next few days, while the wound was 
healing, he received practically no nourish- 
ment and continued to lose weight. On March 
19, under local anesthesia, an incision was 
made in the left side of the neck for ligation 
of the external carotid artery. It was found, 
however, that the growth had extended down 
so far that the ligation of the external caro- 
tid was impossible. I therefore ligated the 
common carotid artery instead. There were 
no complications following this, and on 
March 24, under rectal ether anesthesia, I re- 
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showing partial healing following use of 


patient } 
radical extirpation by strong high frequency cutting current. 


Same 


moved the growth using a strong combined 
coagulating and cutting current. The line of 
the incision extended back from the angle of 
the mouth to angle of the jaw, then down- 
ward and forward in a curved line to beiow 
the level of the hyoid bone and anteriorally 
to the midline of the neck. Then, to the sub- 
mental tissues and back to the angle of the 
mouth, skirting the growth with a wide mar- 
gin. The chin was resected off the bone, 
which was coagulated as far as the midline. 
The entire growth was then dissected free 
from underlying muscles and bone, and the 
involved tissues in the floor of the mouth 
thoroughly destroyed by electrocoagulation. 
This meant that there would be direct com- 
munication between the mouth and _ the 
wound in the neck, for which preparation had 
been made by the gastrostomy. The jaw bone 
was treated with a heavy coagulating current, 
destroying all organic matter contained in it, 
leaving an inorganic bony bridge as a sup- 
port preventing the jaw from sliding to the 
left during convalescence. All bleeding points 
were clamped an thoroughly coagulated. With 
a strong current the surface of the wound 
was then sterilized, coagulating to a depth of 
l or 2mm. During this entire operation only 
one vessel required ligation, this being the 
stump of the external carotid artery. In spite 
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Same patient; successful transplantation of a pedicle skin 
graft from left shoulder. 


of the preoperative ligation of the common 
carotid artery there was some spurting from 
the external through the anastomosis in the 
upper part of the internal carotid artery. In- 
deed, it was not necessary to tie the external 
carotid to prevent bleeding as coagulation had 
taken care of this, but a ligature was placed 
back of the coagulated stump to guard 
against post-operative hemorrhage. 

During the convalescence the patient re- 
ceived feedings through the gastrostomy tube 
to the amount of 3,200 calories in 24 hours. 
He not only gained the two pounds he lost 
before the gastrostomy was used, but six 
more before his discharge from the hospital 
on April 12. In spite of the extent of this 
operation and the large amount of coagulated 
material left open to the secretions of the 
mouth, at no time was there any severe in- 
fection and the patient was perfectly com- 
fortable and free from pain. I attribute part 
of the success of this operation to the dili- 
gent care of the wound, controlling bacterial 
infection. All who use electrosurgical meth- 
ods in the treatment of extensive malignancy 
should be as careful of surgical asepsis as 
when handling any other surgical wounds. 
For this reason those inexperienced and im- 
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Front view of same patient. 


properly trained in surgery have no business 
utilizing elecrosurgical instruments. 

The gastrostomy served two purposes. 
First, it maintained the nutrition of the pa- 
tient ; in fact, increased his general well-being 
over the cachexia caused by the extensive 
growth and infected slough prior to operation. 
Secondly, it eliminated the passage of food 
through the mouth, keeping the wound clean. 
Daily, the entire wound was painted with 
H. R. Bohlman’s solution of gentian violet 
(personal communication) the formula being: 

Gentian violet, 2 gms. 

Acetone, 10 cc. 

Alcohol, 55 cc (95%). 

Water, 35 cc. 

This solution keeps the wound dry, en- 
courages the penetration of the gentian violet 
into the depth of the wound and dissolves the 
fat from around the bacteria allowing it great- 
er penetration. The gentian is markedly in- 
hibitory to the growth of bacteria. During the 
healing of the wound there was practically no 
reaction about it and almost no redness of the 
skin. The control of the infection in this 
case was so remarkable that I have now 
adopted the application of Bohlman’s gentian 
solution to all electrosurgical wounds as a 
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Malignant tumor of inner side of left jaw (August, 1929), 


treated with radium and electrocoagulation. 


routine measure for the first few days. This 
is applied before the first dressings are put 
on at the operating table, and I have yet to 
see any marked reaction around any electro- 
surgical wounds so treated, no matter how 
extensive. Prolonged use of this solution 
dries out the wound, inhibiting granulations 
and destroying epithelium, At this stage other 
antiseptics should be used, for example 2 per 
cent gentian in 5 per cent glucose (Bohlman). 

The patient left the hospital in excellent 
condition on April 12, and on April 23, under 
local anesthetic, in my office, I sutured to- 
gether the left angle of the mouth as illus- 
trated in Figure 15. 

Figure 16: Shows the healing of the wound 
around the coagulated mandible. The skin 
of the neck gradually grew over the granu- 
lating surface from below the level of the 
hyoid up to the mucous membranes of the 
floor of the mouth, beneath the dead jaw. The 
mandible remained as shown in Figure 16 un- 
til about September, 1930, when it cracked 
and had to be removed. All of the dead bone 
was rongeured down to healthy bleeding bone 
tissue, which has since granulated over, leav- 
ing practically no raw bone. 

Figure 17: Shows the wound as it now ap- 
pears, March, 1931, one year after operation, 
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Fig. 14 


Same patient showing ineffectiveness of radium in this type 
of growth. Tumor has increased in size and is now com- 
plicated by osteomyelitis and involvement of fifth nerve. 


awaiting the elapse of a few more months be- 
fore plastic closure. 

Figure 18: Front view, with mouth open. 
The gastrostomy was used for feeding for six 
or seven months following the operation ; food 
being gradually taken by mouth so that for 
the past four or five months he has not used 
the tube. I am still maintaining the tube 
in the gastrostomy wound for use in subse- 
quent plastic operations. 

During the description of this case I have 
mentioned the salient points, which bear re- 
peating for emphasis: First, the importance 
of early electrosurgical removal of tumors of 
the mouth following irradiation. Had this been 
done in this man when he was seen in August, 
1929, the chances are that he would have been 
spared the long painful illness and would have 
retained his jaw bone. Second, the value of 
gastrostomy in extensive cancers of the 
mouth—(a) to maintain nutrition and build 
the patient’s general health; (b) to maintain 
a clean wound. Third, the need of careful 
antiseptic and aspetic treatment as a means of 
hastening convalescence and securing better 
results should be stressed. Bohlman’s gentian- 
solution has so far been of exceptional aid in 
keeping down infection. Fourth, within rea- 
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Fig. 15 








Same patient showing line of electrocoagulating incision. A 
preliminary gastroenterostomy was also performed _ to 
obviate feeding. 


sonable limits we can attack extensive cancer 
cases which appear otherwise hopeless. 

Figure 19: Mr. R. W., referred in October, 
1927, with an extensive squamous-cell carci- 
noma (type 1) of the anus. (This case was 
reported with another in the J/nternational 
Journal of Medicine and Surgery, October, 
1929, but I use it again to illustrate the treat- 
ment of extensive disease with electrosur- 
gery.) Under general anesthetic I operated 
on this patient, October 11, 1927, using a 
strong cutting and coagulating current to re- 
sect the growth with a wide margin, including 
part of the external sphincter muscle. I 
failed to go quite wide enough at the anterior 
edge of the growth and he was re-operated 
December 10, 1927. At this point an abcess 
cavity and recurrence had developed follow- 
ing the first operation, so that there was con- 
siderable ulceration from the infection and 
growth. This required an extensive resection, 
including part of the base of the scrotum. An 
uneventful recovery from both operations, 
however, was made, the patient being in the 
hospital only six days following the first two 
days after the second operation, returning to 
the office for observation and antiseptic treat- 
ment. 

This case illustrates, first, that electrosurgi- 
cal operations do not always necessitate long 
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Same patient showing clean healing of wound. 


hospitalization, a no small economic saving to 
many patients. Second, electrosurgical wounds 
about the anus heal much more rapidly and 
with better cosmetic result than wounds from 
irradiation alone. Third, at no time did this 
patient lose bowel control in spite of the fact 
that part of the external sphincter muscle was 
removed. Fourth, because of the soft, pliable 
scar tissue following electrosurgical opera- 
tions, subsequent operations, when necessary, 
can be carried out without difficulty. 
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Discussion of Papers by Drs. Kelly 
and Ward 


Dr. Edwin Beer (New York): Dr. Kelly has 
the happy faculty, even if he has not written his 
paper, of covering an enormous amount of data 
in an interesting and instructive manner. The 
photographs that were introduced to illustrate 
the progress of each patient is an index of sci- 
entific labor by Dr. Ward. 

There is no doubt that we are on the threshold 
of a very important era of surgery, whether we 
call it electro-surgery or not. It involves chiefly 
the use of the bipolar high frequency current. It 
might interest this group of physicians to know 
that the first cutting instrument was made by 
DeForest and used in the Loomis Laboratory by 
me in experiments on dogs. DeForest had no- 
ticed in his experiments that he had produced a 








472 ARCHIVES OF PHYSICAL 


Fig. 17 





Same patient one year after operation awaiting plastic 
closure. 


current that would cut tissue. Then he asked Dr. 
Weil and Dr. Sternberger to try it out on dogs 
(1908). It worked perfectly. There was com- 
paratively little bleeding. He was particularly in- 
terested in perfecting it from a_ therapeutic 
standpoint. However, he never produced a ma- 
chine which we could use. 

Both the monopolar and the bipolar currents 
have been widely used, but the d’Arsonval cir- 
cuit alone serves as a cutting current. 

Twenty odd years ago, in treating tumors of 
the bladder, I applied the monopolar and bi- 
polar currents. In the benign growths the treat- 
ment was most satisfactory but in malignant 
growths it usually failed unless they were small. 
In general, that was my experience with these 
types of current. 

Our own Dr. Wyeth introduced and popular- 
ized the cutting current, which marked a great 
step forward. This has been of particular value 
in bladder tumor. I do not believe, however, that 
outside of the treatment of neoplasms that high 
frequency current offers an enormous advantage. 

My experience has been that primary union 
and healing of the wound is not as readily ob- 
tained as in cutting with knife. Kidney opera- 
tions have been successful with the cutting cur- 
rent but I can see no advantage in cutting the 
paraties in this way. I believe the future of this 
whole subject lies in the treatment of tumors. 
In the treatment of bladder tumors, the tendency 
to concentrate the heat in the narrow part of the 
tumor is so effective that by grasping the tumor 
and using the bipolar current, coagulation of the 
pedicle takes place in a very short time, so that 
the tumor can be cut away without any trouble. 

Whether the future of electrosurgery is going 
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Fig. 18 





Same patient, front view with mouth open. 


to be as great as intimated by Cushing in his 
first paper is still doubtful. I think this is due 
somewhat to the tendency of the machines to 
hesitate once in a while in making an incision. 
When the machines are so perfected that they 
can be used without any slowing of its cutting 
speed, without any interruption of current, then 
we will have made progress in the ideal direc- 
tion. 

Dr. William P. Healy (New York): It is al- 
ways a happy experience to have an opportunity 
to listen to my old teacher, that is to say old in 
the sense that it is some years since I have had 
the privilege of sitting at his feet and watch him 
operate. While Dr. Kelly has always been a great 
stimulation to me whenever I have had an oppor- 
tunity of watching him, he has also been almost 
a source of great discouragement, because he 
does it all so well and brings with him a peren- 
nial wealth of enthusiasm to everything he 
undertakes. Tonight there is the same situation. 
He never fails to take the most recent thing and 
add something to it. 

Those of us in New York realize the enormous 
advance to electrosurgery because of Dr. George 
Wyeth. Very few of us have had experience 
similar to his which would permit us to utilize 
that physical agent in the way he has used it. 
Still, most of us have endeavored to use it in the 
small way possible to us, feeling that when a 
patient has cancer he is entitled to anything 
which may alleviate pain. 

In my work with the pelvic organs in the 
female we have found the cutting current to be 
a distinct advantage in conjunction with radio- 
therapy, particularly with cervical lesions. 

Where the germinal or valve walls were ex- 
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Extensive squamous cell carcinoma of anus, 


tensively involved, our plan has been to over- 
dose the tissues with radium, and before slough- 
ing had time to take place to remove, by 
means of electro-surgery the destroyed scarface 
area and in that manner provoke better granu- 
lation effects. Where we have done that and 
have had to remove the entire peroneal body, 
leaving a large hiatus, we have found that by 
waiting, not being in any hurry to follow up 
with plastic surgery, but waiting several months 
and letting the wound adjust itself, as well as to 
make sure that there is no latent cancer after 
the electrosurgical procedure, we were able to 
do better plastic surgery. 

We are all much indebted to Dr. Wyeth, Dr. 
Ward, Dr. Kelly and Dr. Beer for this procedure, 
and we must all use it. “Some will do better 
than others in their particular field.” 

Dr. Howard Lilienthal (New York): I can- 
not yet speak with authority for I have not had 
sufficient opportunity to practice this new 
method. Still, I am an experienced surgeon and 
I know a little about wounds and how they heal 
and do not heal, and about accidents and why 
they happen. 

Perhaps some fifty cases, more or less, may 
seem a small number from which to draw con- 
clusions, but my first three were sufficient for 
me to decide that I wanted to further my ex- 
perience with electrosurgery. Dr. Kelly, our 
venerable friend, need have no regret regarding 
his inability to perhaps see the development of 
electrosurgery. He has given this new surgery 
sufficient impetus to be certain of its progress 
in the right direction. 

I wish that this advance had been brought out 
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Fig. 20 














uneventful recovery following electrocoagu- 
lation and cutting current. 


Same patient, 


many years past. When it was brought to my 
attention some three years ago I thought it was 
interesting and good but that it could not be 
depended upon as for example, cutting with a 
knife. Then an opportunity was given me to 
employ a bipolar electric apparatus where a 
needle was used instead of the blade. The needle 
rusted quickly and had to be replaced. Finally 
I threw it away in disgust. Only last spring, 
however, an instrument was placed at my dis- 
posal on condition that I would be willing to 
report results. I had a representative come to 
the hospital to demonstrate the instrument and 
I saw that this really was something worth 
while. I began using electrosurgery, and with 
the exception of a few operative procedures 
where a slow incision was necessary I have used 
it consistently for skin as well as deeper struc- 
tures. I am sorry I have not the public hospital 
facilities where I can work with it in the wards, 
but if I am willing to use it in my private cases 
you may realize that I am pretty sure of its 
efficacy. 

I did not prepare a paper for this meeting be- 
cause I knew there was not much that I could 
add to what has already been brought out. I do, 
however, wish to counteract some of the nega- 
tive impressions left by Dr. Beer. I operate elec- 
trosurgically in hernia and have secured beauti- 
ful primary union. 

Some of us who have tried the method and 
have not had success in the sound healing of 
wounds have come to the conclusion that elecro- 
surgery should not be used in the human body. 
I believe that they have used the knife too slowly 
so that too deep a layer of tissue has been killed 
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by the heat. If you have a good cutting electric 
scalpel it will cut quicker than your hand can 
move, and you will have a more sterile instru- 
ment than the scalpel. 

When I suggested using electrosurgery in my 
first hernia, one of my friends said: “Oh, please 
don’t use it in hernia.” But I did use it and in 
five days the edges of the wound were more 
solidly united than if I had used the scalpel. 

Dr. Lohman of Ft. Wayne was present at an 
operation and was a little skeptical, but four 
days afterward when I took out the temporary 
sutures to separate the skin and remove the 
packings I had to pull hard to separate the 
edges. He was convinced. 

So much for the rapidity of the healing. 

One thing I am going to carry away with me 
from this meeting and that is the use of the elec- 
tric current in destroying cancer in the lung. 
From what I have heard I believe this method 
will eventually be very valuable in the treatment 
of carcinoma of the lung, perhaps both by 
destroying the cancer itself and by destruction 
of the lymphnodes without removing them by 
dissection. 

I do not wish to leave the impression that 
I have not had suppuration in any of my cases. 
I have. I have had it in one case. I shall tell 
you about it and then close. If you have not 
had such accidents in similar circumstances but 
with the scalpel I am willing to believe that it 
was due to electrosurgery. 

The operation has been for cholecystitis, re- 
moving the gall bladder. The man was 55 years 
old. I had to employ a spinal anaesthetic. I had 
previously operated on the same patient for pro- 
static hypertrophy. The eiectric incision was car- 
ried through the abdominal wall to the 
peritoneum. Except for separating a few ad- 
hesions, I worked with electrosurgery. 

I said at the time: “Here is a case in which 
the wound may tend to break down. The subject 
was obese, asthmatic and emphysematous, with 
a wide and tense costal arch. I left the sutures 
in for ten days, and on their removal there was 
separation. Mattress sutures with trouser but- 
tons were then applied. The wound separation 
had heen after electrosurgery, but not because 
of electrosurgery. I have seen the same acci- 
dent happen several times, before electro-surgery 
becanie an interesting issue in surgery. 


Dr. Beverly Chew Smith (New York): There 
has recently occurred an enthusiastic, wide- 


spread use of electricity in surgery for cutting, 
dissection and coagulation. As has been the case 
with new methods, their use has rapidly ex- 
tended into pioneer fields before their rationale 
has been entirely proven. This procedure has 
gone forward with empirical progress. Surgical 
enthusiasm for the use of electricity has now 
had the advantage of sufficient observations and 
Follow-Up’s to dispassionately judge of its uses 
and indications. For the past year at the Presby- 
terian Hosiptal, we have used a type of ma- 
chine said to supply a cutting current of 6,000,000 
oscillations per second, namely a radio wave ap- 
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paratus, which, unfortunately, despite its useful- 
ness, has been called a radio knife, thereby giv- 
ing the lay mind a more fanciful idea of it than 
deserved. 

Our use of this cutting current has been con- 
fined to straight surgery, exclusive of gynecology 
or genito-urinary cases. The first observations 


were made with wound healing following in- 
cision with the electric cutting current. Primary 
union of wounds obtained in anaesthetized 


laboratory animals preceded its introduction into 
the operating rooms. Its use for hernia incisions 
and other clean abdominal operations has demon- 
strated that wounds so made heal by primary 


union. Along with a cutting current we have 
used a coagulating current for hemostasis. 


Hemostasis has been accomplished satisfactorily, 
without the use of catgut or silk ligatures, there- 
by reducing the amount of foreign bodies for 
absorption in these wounds. We have noted such 
wounds to heal cleanly without subcutaneous col- 
lections of blood, serum, or exudate. We have 
come to expect primary union in uncontaminated 
wounds in spite of the unusual microscopic pic- 
ture produced by the electrical cutting current in 
these wounds in various periods of their repair. 

In a patient (M. P.) under spinal anesthesia 
prepared for cholecystectomy, while making a 
transverse subcostal incision, sections of skin and 
subcutaneous tissues were incised on one side 
with the current and on the other side with the 
scalpel. These were cut to show both sides of 
the section for comparison and the results are 
shown herewith. 

Slide No. 
knife. 

Slide No. 2—Opposite side of the same slide 
showing electro-cautery knife incision, using a 
slow current of moderate intensity electrode in 
slow socket, switch on 3, using 9 millivolts of 
current. 

Slide No. 
switch on 3. 

Slide No. 4—Electrode in fast socket, switch 
on 3. 

Slide No. 5—Blood vessels coagulating by 
touching hemostat on the vessel for 5 minutes. 

Slide No. 6—Coagulating current applied to 
hemostat on vessels for two seconds. (The co- 
agulating current is really very useful and time- 
saving. ) 

In extensive operations such as mastectomies, 
coagulation hemostasis reduces the operating 
time approximately twenty to thirty minutes, by 
doing away with the necessity of many ligatures. 
This current is used on all the vessels except the 
large tributaries of the axillary vein. It is used 
on the perforators. Radical mastectomy has been 


1—Section showing incision with 


3—Electrode in medium socket, 


done using ligatures only on the tributaries 
of the axillary vein and artery. Wounds have 
healed without hematoma or sloughing. For 


radical mastectomies the coagulating current fre- 
quently seems of more value than the cutting 
current. This is because of the type of radical 


mastectomy operation developed by Dr. Hugh 
Auchincloss and done under his direction used 
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on the Second Surgical Division at Presbyterian 
Hospital. It embodies the principles of wide skin 
excision of Halsted, and of close, wide skin 
undermining of Sampson Handly. This under- 
mining is a very important part of the procedure 
and is done so closely that the skin is left al- 
most as a whole thickness skin graft. To cut 
this close to the skin with the cutting current 
is apt to cause sloughing; on the other hand to 
leave enough subcutaneous tissue to protect the 
skin from the current is to do an incomplete 
operation by leaving possible carcinoma bearing 
tissue. In mastectomies or partial mastectomies 
for benign lesions, the cutting current is really 
useful. In axillary dissection of both the vessels 
and nerve plexus, we feel the scalpel permits a 
much cleaner dissection without endangering the 
continuity of the vessels or nerves. We cannot 
dissect the sheath of the axillary vein, with elec- 
trodes we now use, sufficiently close to remove 
lymphatic bearing tissue, without possibly injur- 
ing the vessels. Hence our experience has been 
in breast cancer that the electric cutting current 
does not completely supplant the scalpel, nor 
does the coagulating current completely supplant 
the use of ligatures, but both currents have a 
definite field of usefulness, which no doubt, re- 
finements will subsequently enlarge. At present 
the clinical and anatomical indications for elec- 
tric currents in our hands are best typified in the 
following situations: 

1. Incision and partial excision of solid 
viscera. 

2. In operations upon the face, tongue, 
pharynx and buccal mucous membranes. 

3. Incisions into exceedingly vascular areas 
either on the surface or in cavities. 

4. Pulmonary incisions and excisions. Both 
currents are useful for excision of thickened 
pleura. Coagulation followed by the cutting 
current is almost bloodless. 

5. Excision and hemostasis in thyroidectomy. 

6. For hemostasis in large wounds where 
quite a number of ligatures are required, radical 
mastectomies for example. 

7. In operations upon patients with blood 
dyscrascias, such as purpuras, and hemophlicias, 
and also where oozing is a problem, as in long, 
deeply jaundiced cases. 

8. In the few instances where we have used 
both currents on the cervix, they have been 
satisfactory. 

9. Its use in brain surgery has been definitely 
established. 

10. The Oudin desiccating current has satis- 
factorily entrenched itself in dermatology. 

On the contrary, there exists clinical and ana- 
tomical situations in which the use of electric 
currents for cutting and coagulation are rather 
contra-indicated, such as lymph adenectomies in 
cervical, axillary, femoral, or inguinal regions, 
where dissection must be done in the proximity 
of large vessels and nerves. 

Second, in operation upon skeleton muscles, 
the current causes contractures. 

Third, if close skin undermining is done in 
mastectomies, it is questionable that the cutting 
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current should be used because of danger to the 
skin and subsequent sloughing. 

Fourth, incisions into areas of diminished 
blood supply, such as in vascular diseases of the 
extremities, the chances of sloughing seems 
greater.than in scalpel made wounds. 

Time, experience and manufacturing refine- 
ments will no doubt increase the indications for 
electrical currents in surgical treatments, but at 
this time it may be well to take stock and ap- 
praise their present usefulness, rather than too 
enthusiastically to attempt applying these cur- 
rents to all surgical lesions before Follow-Up re- 
sults are further noted. Has enthusiasm for the 
idea of electric cutting currents sealing off 
lymphatics become so firmly implanted that it 
has caused a method of excision to displace the 
established fundamental principle of cancer sur- 
gery? We must not cloud the facts with this 
enthusiasm for one method, but remember to 
cure cancer, we must primarily excise all tissue 
pathologically involved. 

Dr. A. Bern Hirsch (New York): I want to 
make a brief historical correction as to the be- 
ginnings of surgical diathermy. Professor 
d’Arsonval of Paris in his laboratory of the 
College de France performed a number of ex- 
periments that led up to discovery of medical 
diathermy. Dr. Joseph Riviére, also in Paris, 
still active in practice there, saw the work 
d’Arsonval was doing with autoconduction and, 
in experimenting with a duplicate apparatus, ac- 
cidentally received a spark on his hand while 
giving a treatment. He applied such sparking 
the next day to an ulcer on the back of the hand 
of a patient who had been unable to effect a 
cure for years. By such sparking he soon cleaned 
up this condition. There was the beginning of 
surgical diathermy. ~~ 

Dr. de Keating Hart in 1911 came to America 
to demonstrate what he claimed was his original 
method of surgical diathermy. He said that 
Doyen had first instructed him; as a matter of 
fact, Doyen first came to Riviére to learn. When 
Dr. de Keating Hart repeated his claim to 
originality at the Budapest International Con- 
gress he was taken to task by Doyen for claim- 
ing priority and was told it was Joseph Riviére 
who had been the actual discoverer. 

Dr. John A. Wyeth (New York): When in 
January, 1924, I published in the Annals of 
Surgery an early report of my work with 
endothermy, Dr. Kelly was one of the first men 
to come to my office to inquire about the new 
method. He brought three patients for operation 
and four assistants to learn the exact technique. 
When we realize that for thirty years he had 
wielded the scalpel at Johns Hopkins and that 
he owned perhaps a half million dollars worth 
of radium (having been with Dr. Robert Abbe 
the owner of the first radium in this country) 
we must see that he showed on that occasion a 
breadth of vision that marked him as a truly 
great man. 

I want to say just a word about my early ex- 
perience with the cutting current. Through the 
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kindness of Dr. James Ewing I was able to 
secure a place in the old Loomis Laboratory, 
opposite Bellevue Hospital, down on East 26th 
Street. There we started work with an old, large, 
cumbersome radiotherm, in conjunction with the 
research department of the Wappler Electric 
Company. I want to tell Dr. Beer that I am not 
the first man that ever thought of the cutting 
current. Back in 1904 a man by the name of 
Cohen tried, with Dr. De Forest, to do an op- 
eration with a damped cutting current at the 
Moabit Hospital, Berlin. The machine did not 
stand up, however, and the idea was discarded. 
Our work at the Loomis Laboratory resulted in 
the discovery of the fact that one tube of the 
De Forest modification of the old Fleming tube 
would rectify with another. It was only then 
that we were able to secure a constant un- 
damped current that would stand up. It was 
then that the first perfected cutting current was 
produced. This, of course, did away with the 
old, temperamental, unreliable, bulky rectifier 
which had previously been tried. I reported this 
work before the Surgical Section at Rochester in 
April, 1924, and was fortunate in having Dr. 
Kelly at that time discuss the paper. 

The principal advantages of endothermy are 
the sterilizing of tissues, the sealing of lymphatics 
and the elimination of trauma. Electrosurgery 
can be combined with other methods of treat- 
ment; it can be used with radium if necessary 
although I feel that if a thorough electrosurgical 
job is done radium is not necessary except, of 
course, as an extra precaution. 

One of the happiest offshoots of this per- 
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fected cutting current has been the handy cutting 
current biopsy electrode. It is today a simple 
matter to thrust this electrode into the tissue and 
take out, with the greatest ease, least trauma and 
utmost safety, a cube-shaped piece for frozen 
section which latter can now be carried out as 
an office procedure. Intelligent interpretation of 
the frozen section enables us to determine the 
three fundamental things which everyone who 
treats cancer should know before he starts treat- 
ment; namely, what kind of a cancer is it? What 
is the degree of malignancy? Is it radiosensitive 
or radioresistant? With this knowledge in hand 
we have something definite from which scien- 
tifically to treat our case. If it is a radiosensitive 
tumor thorough radiation is immediately insti- 
tuted; if it proves to be radioresistant we attack 
immediately by endothermy which offers all of 
the scalpel’s advantages and the added protec- 
tion of sterilized tissues and sealed lymphatics 
and consequent minimizing of the likelihood of 
metastasis or recurrence. 

I do not want to add anything to what has 
been said about primary healing but I might 
mention that primary healing is merely a matter 
of adjustment of your current. If the current is 
properly adjusted for the minimum of destruc- 
tion we get primary healing; if the adjustment is 
such that necrosis is produced we will not get 
primary healing. 

There should be no post-operative bleeding. 
Its prevention is assured by the use of surgical 
judgment. If one expects bleeding he should 
provide against it by previous ligation, just as in 
any other surgical procedure. 
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EFFECTS OF SUPER-HIGH-FREQUENCY RADIO CURRENT 
ON HEALTH OF MEN EXPOSED UNDER 


SERVICE CONDITIONS * 


Captain W. H. BELL, M.D. 


and 
Lieutenant Commander D. FERGUSON, M.D. 
Medical Corps, United States Navy 


In accordance with the request of Naval 
Operations, an investigation of the effects and 
possible hazards of exposure to super-high- 
frequency radio currents was taken up by the 
Bureau of Medicine and Surgery in July, 
1930. The basis of the request was the oc- 
currence of certain subjective symptoms 
among exposed employees at the Naval Re- 
search Laboratory, Bellevue, D. C., in testing 
the powerful radio machines fabricated there. 


A number of individuals and institutions 
outside of the Government have been interest- 
ed to follow up the reactions to super-high- 
frequency induced currents which have been 
observed in man. They have been alert, of 
course, for any untoward effects, but the pri- 
mary object of their investigations, with a 
few exceptions, has been to determine the 
therapeutic value of the agency. While duly 
interested in possibilities in this direction, the 
requirement assumed for the moment by the 
Medical Department of the Navy was the de- 
termination of any danger to the engineering 
rescarch and development force at the Naval 
Research Laboratory and, by inference, to ex- 
posed operators of powerful machines in- 
stalled on ships of the Navy. 

The investigation was directed to this side 
of the problem and resolved itself into the 
following questions concerning possible ef- 
fects resulting from multiple moderate or ex- 
treme exposures: 

(a) As an extension of the known imme- 
diate reactions, is there any cumulative dis- 
turbing change in normal physiologic func- 
tion? 

(b) Is any catabolic chemical change stim- 
ulated ? 

(c) Is any acute or chronic degenerative 
biologic process initiated? 


* This important contribution is reprinted by special cour- 
tesy from the United States Naval Medical Bulletin, 29: 
525 (July), 1931. 
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(d) Can observed results, if any, of ani- 
mal experimentation be translated into terms 
of the consequences of probable human ex- 
posure? 

(e) Can adequate safeguards be erected 
against such exposure if shown to be attended 
by hazards? 


The conclusions are the result of carefully 
conducted observations of engineering, re- 
search, and development personnel under ex- 
posure at the Naval Research Laboratory, of 
a study of the accumulated literature on the 
subject, of consultation with various scientists 
(direct and by correspondence) relative to re- 
cent unpublished work and opinion, and of 
animal experimentation. The employment of 
animals was desirable and, indeed, important 
to reasonable conclusion, and this was the 
time-consuming part of the investigation. 


The machines now tested at the Bellevue 
Laboratory in radio communication research 
develop power up to 20 kilowatts and 80,000,- 
000 cycles per second. The personnel is nor- 
mally exposed in this work to an electro-sta- 
tic and inductive field which is unmeasurable 
with any accuracy. 

In this connection, Dr. W. R. Whitney, of 
the General Electric Co., says of their inves- 
tigation at Schenectady, N. Y.: “With those 
fields which were not intentionally arranged 
to give maximum heating effect there was 
only something like 1 degree rise in body tem- 
perature observable. It was only when we 
intentionally made the apparatus in a form 
containing two large condenser plates that we 
raised the temperature of human beings and 
of animals by placing them between the 
plates.” With the use of one antenna, which 
in effect is that which obtains under working 
conditions at the Naval Research Laboratory, 
the resultant is not a condenser field in the 
ordinary sense, and even in a resonance cir- 
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cuit provided by two condenser plates the in- 
ductive part of the circuit has such capaci- 
tance that an ammeter will not indicate accu- 
rately “the actual amount of current flowing 
in different parts of the inductance.” 
ever, for the purpose of tests at the Naval 


How- 


Research Laboratory the aim was to reduce 
variability in focus and intensity of field while 
in other respects to simulate the extreme limit 
of normal conditions, but it was impossible 
with human subjects( 
personnel) to employ the utmost intensity or 


volunteer laboratory 


prolong the period under repeated exposures 
to the desired extent. By exposing animals 
in a definite field under accurately controlled 
conditions of current strength, wave length, 
frequency and seance-time factors over pro- 
longed periods of repeated interval exposures, 
such immediate or cumulative and remote 
pathological effects as might result would be 
available for definite reading. 

The Carnegia Institute of Washington, 
D. C. (department of terrestrial magnetism) 
expressed its readiness to cooperate in the ani- 
mal part of the investigation, and through its 
representation by Drs. M. A. Tuve and W. G. 
Whitman, who were interested in the subject 
and equipped for the purpose, contributed 
splendid assistance. By this means the limita- 
tion in the resources of the Naval Research 
Laboratory and the Naval Medical School lab- 
oratories were completely and _ satisfactorily 
compensated. 

The symptoms occurring in the personnel 
as a result of exposures normal to an ordinary 
day’s work in the electrical field induced by 
the operation of the powerful radio machines 
at the Naval Research Laboratory and else- 
where are reported as headache, fever, low- 
ered blood dizziness, 
and fatigue, all of slight though varying de- 
gree. The physiological effects of currents of 
lower frequency, such as diathermy, are well 
known. Essentially these alternating currents 
produce only moderate temperature eleva- 
tions, due to the electrical resistance of the 
body, confining themselves in their action, ac- 
cording to Loomis and Christie”, “almost 
solely to the extracellular fluids,” whereas 
high frequency “currents actually penetrate 
the living cell by reason of the thinness of the 
dielectric layer surrounding the cell, which 
transmits the current by means of its capaci- 
tance. The heat produced at these frequencies 


pressure, drowsiness, 
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can be wholly accounted for on the basis of 
ohmic resistance and dielectric loss.” 

The physiological effects of super-high-fre- 
quency currents have not as yet been thor- 
oughly investigated, but much has been done 
and is in progress. Schereschewsky“™ reports 
the destruction of tumors of experimental 
sarcoma. Carpenter and Boak” re- 
port the cure of 21 rabbits that were intra- 
testicularly inoculated with syphilis by repeat- 
ed exposures in which the body temperature 
was raised to 103°—106° F. They also noted 
that the animals seemed to become more tol- 
erant to exposures as suggested by delayed re- 
action in successive treatments. Schaible and 
Knudsen have studied the blood chemistry 
of dogs exposed to super-high-frequency cur- 
rents and conclude that the only effects are 
those due to hyperpyrexia. 

(4) 


mouse 


Schereschewsky™’, Christie and Loomis’, 
and Carpenter and Page” concur in this view. 
On the other hand, Tuve and Whitman", us- 
ing extremely high-power exposures, giving a 
rate of 1° C. per minute in general tempera- 
ture rise, have produced a complete soft tis- 
sue destruction in the hind limbs of cats. Their 
preliminary findings indicate that this result 
was not in the nature of a burn, for there 
were no characteristic surface manifestations 
of such action and the destructive process did 
not show itself until three or four days after 
the exposure. They believe, however, that it 
is probably a somewhat delayed expression of 
an actual heat effect concomitant with expos- 
ure involving the trophic control of the parts 
concerned, in the neurons of which there may 
be either a production or accumulation of 
greater heat relative to other tissues as a con- 
sequence of differences in response to ther- 
mic regulation or a greater susceptibility to 
heat effects. They think it possible also that 
the actual rate of rise of temperature is an 
important factor. In his various experiments, 
Schereschewsky™, “ also observed tissue de- 
struction of a necrotic character ranging from 
superficial skin reactions with alopecia and the 
formation of a small eschar, which, coming 
away, left an area of healthy skin, to deeper 
and permanently destructive sequelae such as 
the loss of anatomical parts (ear and tail) in 
a process of necrosis or dry gangrene pre- 
ceded by flushing, cyanosis, and hemorrhagic 
(ecchymotic) areas along the course of the 
blood vessels. Mellon et al.“ have reduced 
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the potency of diphtheria antitoxin to a twen- 
ty-fifth and have proved that this change is 
not a temperature effect. 

The super-high-frequency transmitters used 
by all of the above investigators, except Whit- 
man and Tuve, have been of 500-watt power 
and frequencies from 155,000,000 to 60,000,- 
COO cycles per second. 

The Physiological Effects of High 
Temperatures 

The excellent monograph of E. E. Smith”? 
on heat stroke contains the following sum- 
maries: 

1. Optimum atmospheric working condi- 
tions are: Temperature 68° F., relative hu- 
midity 50 per cent, 45 cubic feet of air per 
person per minute. 

2. The body heat is lost by conduction, by 
convection, and by radiation. 

Conduction increases with humidity, 

Convection increases proportionately to the 
square root of wind velocity. 

Radiation is proportionate to the difference 
between the temperature of the body and that 
of the surrounding air. 

3. Chilling produces an anhydremia with 
loss of fluid from the blood to the tissues. 
Heating produces hydremia with absorption 
of fluid from the tissues. 

4. Hot baths (110° for 15-30 minutes) 
cause a pulse rate of 160, a mouth tempera- 
ture of 102-104", a systolic blood pressure of 
60 mm. hg., and a fall in alveolar CO, tension 
with corresponding rise in O, tension, per- 
mitting subject to hold his breath two and 
one-half times longer than normal. 

5. With wet bulb at ©6° F. (35° C.) ina 
ventilated space the reactions are (1) sense of 
warmth, (2) at onset of perspiration a general 
relaxation and sense of drowsiness, (3) with 
rectal temperature of 99.5° F. a definite 
change to wakefulness, with irritability and 
restlessness. At 103° F. the irritation is ex- 
aggerated. At 106° to 108° coma, delirium, 
and convulsions occur. 

6. Dark skins absorb more heat than light 
skins and they respond more promptly with 
perspiration and a resulting fall in skin tem- 
perature. 

7. In heat exhaustion in dogs the following 
occur: (a) Fall in alkali reserve, (b) de- 
crease in pH of blood, (c) blood lactic acid 
increases 300 per cent, (d) moderate eleva- 


tion of nitrogenous elements, ascribed to in- 
creased production rather than to retention. 

8. In temperatures just above normal, 
changes in nerve cells have been observed and 
the lipoids lose their anisotropy. In body tem- 
peratures above 107° F. (42° C.) changes oc- 
cur in Nissl’s granules, and if the tempera- 
ture is maintained coagulation of the nerve 
cell occurs. Structural changes occur in the 
anterior horn cells which are ascribed to phys- 
ico-chemical disturbances because these le- 
sions can not be reproduced post-mortem by 
temperatures of 112° F. 

9. Muscle cramps, including deaths of car- 
diac origin, are ascribed to localized tetany 
with accompanying derangement of the cal- 
cium metabolism. 

The Super-High Frequency Radio 
Transmitter 

The electrical field surrounding the super- 
high frequency transmitter at the Naval Re- 
search Laboratory produces some interesting 
effects. It is possible, for example, to illum- 
inate the filament of an ordinary incandescent 
bulb held in one’s hand at a distance of some 
20 feet from the machine, the necessary elec- 
trical energy being absorbed by the body, 
which acts as an antenna. This absorbed elec- 
trical energy is first felt in the extremities, 
and a stay of several minutes in the vicinity 
of the machine is followed by unpleasant 
warmth and sweating of the feet and legs. 
Continuing in the electrical field general body 
warmth and sweating, drowsiness, headache, 
pains about the ankles, wrists, and elbows, 
weakness, and vertigo occur in the order 
named. 

The men at the Naval Research Laboratory 
who volunteered to submit to super-high fre- 
quency exposure under medical observation, 
were asked to take as much exposure as they 
felt that they could with safety. The standard 
procedure adopted for conducting the obser- 
vation on the volunteer was as follows: The 
man undergoing examination stood about 4 
feet from the machine in an area where the 
maximum electrical effects were felt. Al- 
though standing, he was kept in a state of 
rest as far as consistent with the posture in 
order that the effect of the exposure per se 
might not be falsified by the influence of 
physical activity. As symptoms apparently 
did not develop as rapidly when the subject 
stood at comparative rest in the electrical 
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fields as when he was working, the technical 
staff devised an antenna to augment the elec- 
trical effects. The antenna was a metal rod 
about 40 inches long and 1 inch in diameter 
and was held in one hand by the subject. This 
rested on a steel fence, which absorbed and 
transmitted additional current. For conveni- 
ence in this report the hand holding the an- 
tenna is referred to as the antenna hand. 

An ordinary clinical thermometer was kept 
under the tongue and frequent readings made. 

The skin temperatures were recorded with 
spirit thermometers. 

A single exposure producing fever and one 
or more other symptoms was given to three 
of the volunteers; one volunteer had three 
daily exposures and two had five daily expos- 
ures. The repeated exposures were made on 
consecutive days. 

Investigation of Effects 

Investigation of any possible deleterious ef- 
fects involved the consideration of (a) a com- 
plete physical examination of the personnel 
who were to be or had been exposed to these 
fields in order to determine their norm for 
comparison with findings under (b) and (c) ; 
(b) observation (clinical and laboratory) of 
volunteers during exposure; (c) post expos- 
ure examination; (d) observation, including 
post-mortem findings, of animals exposed to 
these electrical fields. 

(a) Preliminary examination of hwman 
subjects (volunteers ).—This embraced a med- 
ical history, an, electrical exposure history, and 
a complete physical examination, including 
blood count and urinalysis. The findings were 
noted as establishing the base line for each 
individual and for later reference. No ab- 
normal findings which could be ascribed to 
the effects of super-high frequency currents 
were revealed. 

An inquiry into the illnesses of three men 
employed in the high frequency work re- 
vealed the following histories: 

1. R. C. S., had an arrested case of pul- 
monary tuberculosis when he entered the em- 
ploy of the Research Laboratory. The tuber- 


culosis subsequently became active and he is 
now undergoing domiciliary treatment. 

2. J. D. W., a resident of Louisiana, had a 
malarial condition for two years before en- 
tering the employ of the Naval Research Lab- 
oratory. 


The malaria was resistant to ambu- 
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lant treatment and he is now undergoing hos- 
pital treatment for the malarial infestation. 

3. J. T. F., an assistant radio engineer, was 
pursuing advanced academic work at a local 
university in addition to his regular duties at 
the Naval Research Laboratory. His friends 
report that he was overworking, obtaining in- 
sufficient sleep, and no outdoor exercise. He 
developed active tuberculosis. 

None of these illnesses can possibly be as- 
cribed to electrical effects and none of these 
three men were used in these tests. 

The six volunteers were radio engineers 
and physicists attached to the research lab- 
oratory. Four had had exposure to super- 
high-frequency for the past year. Two had 
practically no previous super-high frequency 
exposure and served as controls. 

All those who had been definitely exposed 
and had experienced symptoms were unani- 
mous in stating that repeated daily exposures 
cause headache, weakness, and drowsiness, 
and that the weakness and the lethargy occur 
earlier in succeeding exposures, become more 
intense, and last longer after the exposure 
ceases. All reported also that they were al- 
ways entirely normal following a day or two 
without exposure to the super-high frequency 
fields. The complaints are limited to those 
working with currents of 10 to 20 kilowatt 
power. There has been no subjective distress 
among the personnel working with ™% to 2 
kilowatts and frequencies up to 75,000,000 
cycles. 

The maximum exposure occurred in an as- 
sistant radio engineer (D), who estimates 
that he has had an average daily exposure of 
20 minutes for the past year to a current of 
5 to 20 kilowatts at frequencies of 4,000,000 
to 55,000,000 cycles per second. 

(b) and (c) Observation of volunteers ex- 
posed to the super-high frequency fields. This 
observation embraced — 

(1) Wet and dry bulb thermometer and 
barometer readings. 

(2) Air flow. 

(3) Body temperature, pulse rate, blood 
pressure, and respiratory rate during and at 
intervals after exposure. 

(4) Urinalysis, complete blood count, 
blood-urea nitrogen, creatine, CO, combining 
power, blood sugar, blood chlorides, blood 
phosphorus, blood calcium, and coagulation 

















times, taken immediately after exposure for 
comparison with the before-exposure record. 

(5) Skin temperatures. 

(6) Symptoms and time of appearance. 

1. Atmospheric conditions varied from dry 
bulb and wet bulb maximum readings of 27 
and 19° to minimum readings of 21:5 and 15° 
C., respectively. The exposed personnel were 
relatively more comfortable on cooler, less hu- 
mid days, but except for delayed development 
the symptoms did not appear to be modified. 

Barometric readings varied from 29.60 to 
30.08. 

The relative comfort of exposed personnel 
on cooler days must be ascribed to the atmos- 
pheric conditions favoring heat lost by the 
body, since the change of electrical constants 
of the atmosphere would be entirely negligible 
in altering the degree of electrical exposure. 

2. Slight draughts were always present, 
though the rate of air flow was insufficient 
to be recorded by an anemometer. 


3. The mouth temperature of the person 
exposed regularly rose several tenths of a de- 
gree, the maximum elevation being from 98.8 
to 100, 

There was a tendency for the pulse rate 
to become accelerated during exposure. The 
maximum change was a pulse rate of 80 be- 
coming 114. 

The blood-pressure changes were so slight 
that they were well within the limits of nor- 
mal variation. There was, however, a distinct 
tendency for both systolic and diastolic levels 
to be slightly lower one-half hour after the 
exposure. 

The respiratory rate was unaffected. 

4. The results of the laboratory examina- 
tions are combined in Table I. The only con- 
sistent finding is a slight drop in the CO,, 
combining power of the blood plasma, and a 
slight though fairly regular deviation of the 
urinary pH to the acid side. 

5. Surface temperatures—A rather re- 
markable change in the’ skin temperature was 
recorded by the very crude method of placing 
spirit thermometers on the wrists of the two 
hands. The hand holding the antenna gave 
readings from 2° to 5° C. higher than the 
other hand. This skin temperature elevation 
occurred before any rise in the mouth temper- 
ature. 

6. The occurrence of subjective symp- 
toms.—These progress in a fairly regular or- 
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der. They are presented, together with other 
observations not included in the table “Sum- 
mary of laboratory data,” in Table II, which 
is in three sections. 

The first symptom of warmth in the an- 
tenna hand occurred immediately. After three 
to five minutes the discomfort became so in- 
tense that it would be necessary to shift the 
antenna to the other hand. The sensation of 
warmth would be next felt in the feet and 
ankles, then the body generally, then about 
the head. 

The second symptom usually was a cramp- 
like pain felt in the bones or tendons of the 
wrist of the antenna hand. This usually ap- 
peared in about three minutes. It rapidly at- 
tained excruciating proportions. It disap- 
peared immediately on releasing the antenna. 
Local muscular weakness accompanied the 
pain. The pain could not be localized. It was 
not a joint pain. There was no evidence of 
tetany or spasm of the muscles of the fore- 
arm. In some the pain seemed superficial, be- 
ing increased by pressure. In others, all de- 
grees of external pressure had no effect on 
the pain. A pain of the same character would 
sometimes be felt in the ankles. 

The third symptom was sweating. It fol- 
lowed the same course as the sensation of 
warmth, In only one of the six exposed was 
the sweating described as exhaustive. 

The fourth symptom was either weakness, 
drowsiness, or headache. Nothing character- 
istic was elicited about these symptoms. The 
weakness was general; it was that of fatigue 
rather than exhaustion. The drowsiness was 
of the normal type. The headache varied in 
location, in character, in intensity, in dura- 
tion, and it was unassociated with blood 
pressure, pulse rate, or degree of tempera- 
ture elevation. 

In the three volunteers who had repeated 
exposures a loss of weight occurred. One 
(O. C. D.) having five exposures lost 2% 
pounds during the week of exposure. This 
was regained in two weeks. His headache 
had become constant during the last two days 
of the exposure and this headache persisted 
for three days following exposure. He re- 
ported a noticeable lack of energy and endur- 
ance. The recovery from this was gradual but 
progressive during three weeks. An intercur- 
rent respiratory infection may have been a 
factor in his prolonged symptomatology. 
Another (R. A, G.) having three exposures 
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had lost 2 pounds the week before exposure 
and lost 6 pounds during the week of ex- 
posure. This weight loss, remained stationary 
for the few days at the end of the exposure 
week, was regained during the following two 
weeks. A noticeable lack of energy and en- 
durance occurred which gradually disappeared 
in three weeks. 

In connection with the loss of weight and 
other symptoms in this case, it is to be noted, 
as very probably contributory, that this man 
had been making a difficult radio installation 
in a submarine before exposures, and that he 
continued this work during and after the 
period of the test. 

The third volunteer (L. C. Y.) lost 5 
pounds during the week of exposure and re- 
gained it in two weeks. He had no subjective 
symptoms following the exposures. 

It seemed that the taller men among the 
volunteers, and those of a blond complexion 
suffered more electrical effects than shorter, 
darker men. 

L. C. Y. was the shortest man in the group 
and is a pronounced brunette. 

O. C. D., who developed the greatest ef- 
fects, is a 6-footer with light brown hair. 

R. A. G., whose symptomatology was inter- 


mediate, is a 6-footer but a pronounced 
brunette. 
(d) Animal experiments—For purposes 


of observation the animals were divided into 
three groups: 

1. On the 22d, 23d, and 25th of August, 
at the Naval Research Laboratory (18 kw., 
55 m. cycles, 5.45 meters, 15-inch air gap and 
45-minute exposure), and subsequently at the 
Carnegie Institution (3% kw., 61 m. cycles, 
4.92 meters, 534-inch air gap, and 30-minute 
exposure), beginning August 28,* for an ad- 
ditional period of six successive days, six 
guinea pigs were subjected to a sufficient ex- 
posure to induce temperatures of 106° to 109° 
F. The hyperthermia induced varied in the 
different pigs. After exposure on September 
1 (seventh day) all appeared in normal con- 
dition except the white (temperature 108.2° 
F.) and brown (temperature 106.4° F.) pigs, 
which were, respectively, “just able to crawl’ 
and “quite weak.” After exposure on Sep- 
tember 3 (ninth day) the white pig, whose 
temperature had reached 110° F., died (a 
thermic death) and was autopsied.** There- 
after reduced exposure time was used for 28 
additional exposures, making a total of 35 
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exposures. The standard exposure adopted 
was 15 minutes, with other conditions as 
above. The condenser plates were covered 
with plate glass to prevent arc burns. With 
a power of 3% kilowatts to oscillator and a 
frequency of 61 m. cycles and with the pigs 
in position, an electroscope indicated approxi- 
mately 300 volts R. M. S. (root mean square) 
radio frequency. Since unrectified alternating 
current was used on the plate of the oscilla- 
tor, the radio-frequency peak voltage would 
be considerably higher than this figure, but 
certainly could not exceed, for example, 2,500 
volts. The brown pig died September 29 and 
was autopsied.*** The remaining pigs were 
given sufficient exposures six days per week 
to cause a temperature of 104° F. The average 
weight of the six pigs were 698 grams. The 
weight of the white pig was 664 grams and of 
the brown 686 grams. Two of the surviving 
pigs were killed and autopsied; the other two 
are still alive and apparently normal (Janu- 
ary 21, 1931). 

2. The second group of six pigs, average 
406.33 grams in weight, was subjected to the 
test on six days of each succeeding week for 
a total of 27 exposures. All of these ex- 
posures were sufficient to induce a tempera- 
ture of 104° to 106° F., the time factor (8 
minutes) being the only variant in the con- 
ditions obtaining as compared with those to 
which the first group was exposed at the Car- 
negie Institution. Four of this group survived 
the exposures, two having died of intercur- 
rent disease (pneumonia) and two of the sur- 
vivors were killed and autopsied. The remain- 
ing two are still alive and apparently normal 
(January 21, 1931). 

3. The third group of animals consisted 
of four cats, each of which was subjected, 
under conditions parallel to those obtaining 
with the animals of the other groups. The 
exception, as required by the larger size of 
the cats, was that the air gap was increased 
to 7 inches. Owing to this fact the radio- 
frequency voltage between the plates was un- 
doubtedly somewhat different. There was a 
sufficient exposure to cause temperatures of 
102° to 104° F,. Exposures began September 
22 and 6-day-per-week seances were con- 
tinued. Two of them died of intercurrent dis- 


*On August 26 the machine at the Naval Research 
Laboratory broke down and the pigs were transferred to 
the Carnegie Institution. 

** Intercurrent infection (inflammatory pleurisy). 

*** Pneumonia. 
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ease (pneumonia). The two that survived 
were given a total of 12 exposures. One of 
these was killed and autopsied; the other one 
is still alive and apparently normal (January 
21, 1931). 

The animals were exposed in a dry wooden 
box with air holes. They were frequently 
weighed and examined daily for ill effects. 
Two of the surviving pigs in the first group 
were rendered comatose and had convulsive 
seizures. None of the animals lost weight. 
Except for the electrical exposures and con- 
finement, the living conditions of the experi- 
mental animals were normal in every way. 
The intercurrent disease, causing death in 
some of the animals, is believed due to the 
chilling contrast of the existing atmospheric 
conditions immediately after the induced in- 
ternal temperature. 

A fourth and supplementary group of some 
20 reserve pigs was subject at irregular in- 
tervals to short and intense exposures. About 
50 per cent of these showed local superficial 
transient disturbances with resulting alopecia 
and eschar. The snout of one pig was thus 
affected and, curiously and inexplicably, the 
outer left carpal area of the other affected 
pigs of this group. 

No direct evidence was obtained as to the 
relative resistance or susceptibility of the ex- 
perimental animals nor was any variation in 
basic resistance noted under conditions of ex- 
posure in the tests. It may be noted that the 
pig which died a thermic death was an albino, 
but this fact can not be taken too seriously, 
for its resistance had been lowered by some 
intercurrent infection and the temperature 
which it developed would probably have killed 
any of the other pigs. Under the circum- 
stances, the question of the protection offered 
by pigment in the lower tolerable tempera- 
tures induced in the other animals under 
parallel exposures is purely academic. All the 
living animals will be kept under observation 
to determine if any late effects occur. If so, 
they will be autopsied and the organs and 
lesions studied as the basis for a further re- 
port. 

Prof. Arthur Knudsen, of Albany Medical 
College, advises us that, in experiments sub- 
sequent to a preliminary report to the Inter- 
national Physiological Congress® he and 
Philip J. Schaible induced a temperature of 
106° F. in rats every day for a period of two 
to four months without any cumulative ef- 


fect. And Dr. R. V. Christie, writing to us 
personally, says, “Of course, if the heat pro- 
duction leads to systemic elevation of temper- 
ature, changes in the blood pressure, blood 
chemistry, etc., can be observed, but there is 
absolutely no evidence to show that any of 
these changes have a deleterious effect” short 
of the direct lethal results of extreme hyper- 
pyrexia. 

In personal communications, Dr. W. R. 
Whitney, of the General Electric Co., who has 
had prolonged opportunity to observe the ef- 
fects of super-high frequency radio, advises 
that nothing harmful has resulted from radio 
fever below 105° F., and that although “prob- 
ably dangerous to run much higher tempera- 
ture” experiments with animals (dogs, rab- 
bits, mice, etc.) indicate the lethal tempera- 
ture to be above 108° F. He says the first 
dog received by him for experimental expo- 
sure Over a year ago was a sickly animal, but 
is alive and well now after 10 or more ex- 
posures for 40-minute periods developing a 
temperature as high as 105.5° F.; that Doctor 
Knudsen, of Albany Medical College, thinks 
a dog may be heated as high as 110° F. for a 
moment, though prolonged heating at that 
temperature is fatal; and that Doctor Walker, 
of Baltimore, has found mice to stand a 
temperature as high as 112° F. 

In the exposure of animals at the Naval 
Research Laboratory, two metal plates were 
substituted for the radio aerial, and the ex- 
perimental animals were placed in an insu- 
lated perforated wooden box between the 
plates. A current of 15 to 18 kilowatts, with 
a frequency of 55,000,000 cycles per second, 
was used. The air gap between the plates was 
12 inches. 

At the Carnegie Institution Laboratory, to 
which the animal work had to be transferred, 
a machine of the same capacity was used, but 
the power was reduced to 3% kilowatts in 
order to give the desired rate of temperature 
rise with an air gap of 534 inches. The fre- 
quency was 61,000,000 cycles per second. 
Here also the animals’ exposure to the field 
was in an insulated perforated wooden box. 


Post-Mortem Examination of Animals 
The gross and histological post-mortem ex- 
amination of the tissues of these animals 
showed only thermic changes. All the organs 
and tissues that could be of any possible in- 
terest from the point of view of this study 
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Taste f.—Summary of laboratory data—The difference between findings (changes occurring) in the écaminations before and after exposure 


{+ Increased; — Decreased; X unchanged] 
































j | 
Case... .......--------------2-0- | Y Y Y Y {| DR | DR DR DR DR Qa a M Ww DA at 
| | 
| | +5 
Red blood count....... number. |—40, 000 —200, 000 |—80, 000 |—140, 000 140, o00 | a +10, 000 |+40, 000 |+70, 000 |+-20, 000 |—160, 006 |—130, 000 |—60, 000 | +160, 000 r 
White blood count ........ do....| +500} +1,900| 900] +2,500 -_ ss = 500 | —300| +200] +1,500} +1,300} —1,400} C00] —1,200 = 
| ESE Saeireee percent..| +13 +3 x +6 | | ee +3 a) +4 -4 -5 -3 +5 +3 i. xl 
Bend forms............... do....| +4] x ME focecensacabensonceces a Sanne a Se -1 -2 +1 +1/ xX a x3 
Segmented...........-...- da..] =+9 +2) xX +6 | Se +3} 9 +4 -3 -3 m4 +4 +3 re x1 
Lymphocytes........-..-- de....| <0 =3 -1 -8 | or) ee —7) +1 -2 +3 +5 +4 -5} x [$x 
Eosinophiles.............- do _ —3 x x +3 | $B Lccccces x -1 -1 +2 -1 +1 -1 -1 re x3 
PIR c cccencccncccecs do. i 0 0 0 -1 @§ Lccocess eer » i EE a a ae re} x1 
Monocytes.......--------- do....| 4) X x a a a | +4 -1 -1 -1 4 -2 +1 —2 [56 xa 
Hemoglobin............... do.... x x x —5 a | +5 x x x x x x +5 |-2 x9 
a an shannon : | x —0:5} xX +0:4 | +0:45 |........ 40:10] +4055] +115] -010| +030| -050/ x +0:50 a x3 
Poo cube io | a See: kere ae ee ee ee x -30} -10| x x ~2.0|*3 xs 
termed SPORE RS 2a | Se oo “—.2] xX +.2 +1] xX +.1 3 xa 
—< | | +3 
nn ie) Sn corse x = So | RPS = x x +6| -10 +4 |-2 x4 
Eee eae a Se x | en a eee x -.2 —.2 +1} 40.2 -.1 rv} x2 
OS EE a See See , a, Seeeee: See Seeeces See x +.2 +.1 +1) +01 -.7 z} x2 
ee ey eee x | a a ees _ x x —-2 x x —40 |-2 x6 
Blood indican quantitatwe. | =| a eae See See Se x x x x x x aS x7 
= besrenedeste ee en —2.2 MES 1. cccccccleccoccccaacseccaa —4.2 —2.2 +.2 —2.4 x —1.2 re xi 
Ure ecitie gravity.............. —. 005 oe Tene Meme See. | | a a co —.000| +.006] +.006].......... Jeveroeee> +. 002 “3 x2 
NR sin tnctbeticnsiinnas x x x x x x x x x x a Soreeee,) Sereeree rv x12 
Sugar x x x x x x x x x x x ee eewesee: EAs ve x12 
/ -.4 —-1.0 +.3 -.7 x -L5} +12 —.4| +10} -10 +.2 | x = x2 
os, +3Bc) x ssnasees | x x x x x x x x Mi cacsons x |-0x 
Kilowatts.... 10 18 18 17 | 16 18 18 18.5 17 18 17 18 18 _, ee 
Megalocytes............ 55 | 55 | 55 55 | 55 55 55 55 55 55 55 55 55 ] oe 
Minutes............. 45 | 19 | 22 30 | 35 30 19 2 30 35 32 35 u  , eee 
Distance......... feet 4| 4 4| 4] 4 4 4 4 4 4 4 -4 4 4 |......-- 
BD cncckcecceesuseces All exposures maximum intensity. | 











were sectioned. The pathological report is as 
follows: 

Examination of slides from guinea pigs and cats 
exposed in the field of high-frequency current show 
mild degeneration and circulatory disturbances. 

The central nervous system shows some 
gestion with small capillary hemorrhages and mild 
edema. The ganglion cells show varying degrees of 
haziness and indistinctness of cellular structure. 

Sections from parenchymatous organs also show 
varying degrees of acute congestion and cloudy 
swelling. 

Sections from denuded areas on the forelegs 
show coagulation necrosis of the epithelium with 
congestron, hemorrhage, and pus cell infiltration in 
the subcutaneous tissue resembling a burn. 


con- 


The thermic influence, with which we are 
concerned, carried to its ultimate pathologic 
expression by repeated severe exposures 
would adequately account for the gross 
pathology observed either as a direct tissue 
necrosis or an indirect death of the part from 
trophic disturbance— changes in _ trophic 
centers or nerves, as conjectured by Tuve and 
Whitman. 


Discussion 
The figures relative to the degree of ex- 
































posure of our human subjects can be only ap- 
proximate, as the path of greatest current in- 
tensity was undoubtedly shifting and there 
was no way of accurately measuring or esti- 
mating the intensity of the eelctrical field to 
which they were exposed. It is quite certain, 
however, that except for the imposed condi- 
tion of relative physical rest the factors in 
the tests determining physiologic reaction 
were made much more severe than is normal 
to ordinary working conditions. This was in- 
sured by the arrangements and evidenced by 
the history of symptomatic reactions. It was 
not possible, of course, to carry the human 
tests beyond this stage. 

The majority of the symptoms complained 
of were merely heat effects as ordinarily ex- 
perienced. With the possible exception of 
the prolongation of drowsiness and weakness, 
all the symptoms have been observed in the 


study of certain miners. 

In still air in metal mines, with a wet-bulb tem- 
perature of over 90° F. and under 100° F., and with 
a relative humidity of 89 per cent or higher, the 
following symptoms were found, even when little 
or no exercise was taken: 
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Tase II.—Section 1.—Observations on exposure of volunteers to super-high-frequency currents 
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Disappearance, current off....... in d I icinditstisntinadedidesid SE feemediose i cst tschithatnscig tal Immediate. 
fi 

” "Teanpavetene, pulse, and respir- | 98.2 78 14......-.....-.- 2 eee GD: TE Tbicctiscesescsai oe 2 Seen 98.6 84 12. 

ation 
Blood | pressure lieseuputaienienenincblessicithcell ee PE iiincisncrennensntnd EO i cistinitinccesasscseed 110/76. 

a erecananancoveed Swest, 5 Pain, antenna wrist, 3_...| Bonepain,antennahand,5.| Pain, 3.............------- Pain, 3. 

csiaiene ne tecitiinmnmteetssinisdel fromantenna hand ERE | hecnacnsen i Se... Increase. | 
isappearance, current off_...-. Grad % I di: woe] S 

a posure, temperature, pulse,| 99 100 20................ T 99 4; | 90.4 e TBccncsnsncecsad 99.6in 5min- | Teyperature, 99.8 at 11. 
and respiration. 108 and 114. a 99.8 in 20 minutes. ‘ 

Third symptom: * : w , 
atinaben Pain, wrist, 10....| Sweating, 5. Sweating, 12. 5 ng, 16. 

In Increase Increase. 
Disappearance, current of_ | Immediate. 
Temperature, pulse, and respira. | SOO DD Micimscccaiesass 2 | eee en eee 99.5 84 14, 
t 
Blood’ a ae 118/70..... ic ckacctiscncetionced I cd cttitenitaciscks 110/82. 
Fourth symptom: Ed athe) 
ear Suboccipital headache,29..| Drowsiness at 11.05. ...... Drowsiness at 11.05. ...... Weakness, 25 | at 11.10. 
rogress. - Steady Steady |i 
Disappearance, current off_..... 4 hours. _____— SRE Peisecendapcnteonscen 18 : 2 hours. 

One-half bour after exposure: i 
a ~ aanene pulse, and respira- | 98.2 72 21............--- ER EE 8 2 a CO TD: This ccccsccenacd 1 9.5 72/12. 

tion. 
Blood p SERED. cocccnccccencccncces 102/58. 108/70. 112/74 100/70. 


























NOTES 


Column W-1.—Skin temperature, antenna hand, 40° C.; other hand, 35° C 

Column M-1.—Skin temperature, antenna wrist, 
minutes, temperature, 99.4; pulse 114. 

Column DA-1.—Skin in temperature, antenna hand, 34-35-40- 

Column G-1.—At 3 p. m. no sym; toms other than drowsiness, which di 

Column G-2.—At 12.05 p. m. Eeokecbe, general weakness, and dro’ 


1. Blood pressure, systolic and diastolic, fell rap- 
idly. 

2. Body temperature rose; in one case it reached 
102° F., and this after less than two hours having 
been spent in the hot, humid air described. 

3. Pulse rate increased and seemed more sensi- 
tive to exercise than normally. 

4. Perspiration was very profuse. 

5. Dizziness was a common symptom and some- 
times was marked. 

6. Physical weakness or exhaustion was marked 
in some cases and present in all. 

7. Inability to think quickly or accurately was a 
very common symptom. 

8. Nausea was occasionally found. 

9. Headache was also occasionally found. 

10. Loss of weight was especially marked in men 
who had been employed under above conditions over 
a period of years, but occurred even after exposure 
only a few hours (10). 


In our own observations three of the vol- 
unteers and the medical officer and medical 
technician, who are familiar with heat effects 
as encountered in the firerooms of ships, were 
in agreement that the late headaches, the pro- 
longed drowsiness and general feeling of 


weakness or physical inertia are not experi- 
enced in exposures to mere thermic environ- 


Cc: otber wrist, 32° C.; while mouth temperature is normal. At 15 minutes, mouth temperature, 99° F.; pulse, 108; at 27 


C.; other hand, 20-31-36.6-C. After 4.30 felt only s normal type of fatigue, but more fatigue than usually experienced. 
peared at 4.30. At 3.30 develo) veloped headache, duration 3 bours. 
drowsiness. At 1p. m. all symptoms present, but scarcely noticeable. 


ment. Some different influence is expressing 
itself in the modified symptomatology and it 
is believed that the peculiar or specific is the 
difference between the surface application of 
heat, in the imposition of an additional load 
upon the heat-regulating mechanism, and its 
development within the body and the process 
of its production. 


Whatever part of the field is occupied bv 
the body, that part of it becomes a system 
composed of two condensers in series with a 
resistance. It is probable that the action is 
largely that of a dielectric, “in which electrons 
in the molecules of the body cells will, ac- 
cording to their state of freedom, either pass 
from molecule to molecule, first in one and 
then the other direction, or, if bound, are 
stressed in a direction the polarity of which 
alternates at the oscillator frequency.” The 
size of tissue cells would play a definite rdle 
in this as determining response to frequency, 
and the power behind a given frequency 
would determine the particular effect on cells 
of the responsive size. Although possible that, 
all conditions being favorable, a cell might be 
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ruptured by violent vibration no such effect 
has been reported, as far as we know. “It is 
known that the physiological effects of alter- 
nating currents can be profoundly changed by 
changes in frequency” and that “accompany- 
ing the change in the physiological response 
with increased frequency, there is a change in 
the path of the current through the tissues.” 

As regards the symptoms other than py- 
rexia which seemed different from those ex- 
perienced incident to exposure to surface 
heat, they are believed explainable as the con- 
sequences of this harmonic response “in the 
form of electromechanical vibrations of the 
living cell caused by the rapid alternation in 
polarity of the field.” They constitute the 
effects of a nerve and other tissue cell ex- 
haustion influence of a purely physical nature 
decreasing the power of their return to func- 
tional normalcy depending upon severity of 
and interval between repeated exposures. In 
this connection, it is interesting anf] corrobor- 
ative to note that repeated severe exposures 
at short intervals caused symptoms to occur 
earlier, to be more pronounced, and to last 
longer. Following the extreme daily exposure 
to which the volunteers were subjected, two 
of them reported that it took a month for the 
symptoms to wear off. Schereschewsky ob- 
served a similar delayed return to normal in 
the case of an assistant. 

No previous observations or pointed tests 
concerning a possible health hazard affecting 
radio workers occupied with ultra high-fre- 
quency transmitters have been reported. Aid 
in the determination of the question is limited 
to the results of investigation with animal sub- 
jects and material of that sort is abundant 
and interpretable in terms of definite value to 
tenable conclusions in the present inquiry. 


The results with our own animals have been 
set down in previous pages. The findings and 
expressed opinions of the several scientists 
who have been consulted are to the purport, 
with one exception,* that these currents are 
without ill effects apart from those accounted 
for on the basis of heat production and ac- 
cumulation. Indeed, Christie and Loomis“? 
maintain that the burden of proof still lies on 
those who claim otherwise. In this connec- 
tion, by means of the incubator and water 
bath, they made an exact determination of 
what temperature per se could be tolerated 








* Mellon et al. (5S). 
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by the normal mouse and found a close 
“agreement between that leading to death in 
these experiments and that resulting from the 
radiations.” Other experiments with mice and 
frogs were performed to show that these cur- 
rents are harmless apart from this heating 
effect. 

In the work of Schereschewsky with trans- 
plantable tumors in mice, microscopic sections 
of the tumors removed after radiation gave a 
picture resembling coagulation necrosis. 

The hairy animals, by virtue of their coat, 
suffer a definite handicap in heat regulation 
and the prompt lethal effects of induced ex- 
treme hyperpyrexia as well as the histopatho- 
logical developments of thermic origin and 
character may be accounted for by that fact. 
The primary fatal effect is the expression of 
a body temperature out of proportion with the 
capacity of the heat regulating mechanism in 
safeguarding life; the histopathology is the 
expression of the effects of. heat on proto- 
plasm; and the symptoms the expression of 
physical trauma with reduced functional effi- 
ciency. A state of activity or quiesence in the 
subject and the atmospheric conditions (tem- 
perature, pressure, relative humidity, and air 
movement) are not unimportant factors un- 
der the circumstances of exposure to the heat- 
producing influence of high frequency radia- 
tions. 

In the human subject also under similar 
extreme exposure and conditions conducive to 
heat accumulation there is the possibility of 
disturbance of the heat-regulating mechanism, 
centrally or in one of its components, with 
resulting uncontrollable body temperature 
movements after removal from exposure. 
This is a common observation in heat stroke 
and has been the observation in at least one 
case in which the therapeutic employment of 
high-frequency radiation overreached toler- 
able limits. But whatever the degree of ex- 
posure, heat production by rapidly alternating 
induced electric currents within a highly spe- 
cialized living organic resistance is attended 
by a temporary greater or less impairment 
of function, due to a tiring of the cellular ele- 
ment of the tissues by electromechanical vi- 
bration, which in the human subject becomes 
available, in building a picture of the complex 
reaction, as subjective symptoms. 

There seems some variation in the subjec- 
tive evidence of reaction though not neces- 
sarily in susceptibility, according to the nervy- 
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TaBLeE II.—Section 2.—Observations on exposure of volunteer (Dr.) to super-high-frequency currents 














































































DR-1 DR-2 | DR-3 DR+ DR-5 DR-+4 
Date and hour. .....-.......----. Aug. 18, 1930, 1.10 to | Aug. 19, 1930, 11.30 to | Aug. 20, 1930, 11.26 to | Aug. 21, 1930, 10.22 to | Aug. 21, 1930, 1.27 to | Aug. 22, 1930, 10.35 to 
2.35. 12. 12.20. 10.45. 1.40. 15.05. 
ture, dry bulb: 
~ xyes 2% C 26.5 C 24 C 2C 21.5 C, 
§ 21 C. 
Y 15.5 C. 
20. 20 15 C, 
Relative humidity: 
Before exposure. ...........- Pl dneinetescenteanmie Cintisadennncneseee Dic cncaseaccndnnitaddd 53. 
. After exposure... .........-- ee ee eo Ti avdunesnssamnididieie 53. 
jarometer: 
Before exposure ..........-..| 29.86 29.92.......-.-..) WES WS. ..cencscece 30.06 20.84............ 30.08 30.04. 
After exposure... ..........-. | Sees eee | RES 30.08 30.04. 
Current: - 
-| 55,000,000. -| 55,000,000. 
-| On 13, = 4, on 6. -| 30. 
Total 1 
First symptom: 
cmp siocuserocasssessnson 45 seconds........--+-- Immediately with | Warmth diately ’ diately.......... Immediately. 
joint pain. 
Progress | Progressive... CT Oe Oe EN See Increase. 
Disappearance, current oif.-| Immediate Immediate..........-- cee ona paisa ema St: Rintaseseaih 
Before exposure | 
Teasneratuse, pulse, and | 99.2 80 20........... BR Se. Biwncdcncsseindntnnctsncesesnnnaiqess TOD “FB Wa cccccccecs GER GE Ma ccscccacas 98.2 72 15. 
respiration. 
Blood pressure ............-- DEI a dntansiisadsacnt 104/60. 
Second symptom: | 
enn ieeddneceucessannedm D nancnaneseesnnmecinnel 16. 
Progr Progressive............ 
Dusppenenss, current off. Le pdkconteeshiall 
Immediately after exposure: 
Temperature, pulse, and | 99.4 80 22..........- 99 76 16. 
respiration. 
Blood pressure.............- ee 102/58. 
a a Ba al _ eee | iiiecncnccinnsosenintel DR ccc savedeieminniel ee Augmented for 2 min. Augmented immedi- 
| utes a . 
. 
caseimeiascaamiasmnaealiadesiel Stead See: +) NG niccndiniointapnel > gna Steady................| Increase. 
fo aeenemenerny current off. . | Continued until | At 4.30 p. m. wal TAO Dnnsencenesscsal SRA IY Eikswcsscansued 6.30 p. M......--.----- Slowly to steady ache. 
eep, 9 p. m. 
1 hour after exposure: > (3¢ hour after.) (% hour after.) 
Tempereture, pulse, and | 98.4 75 21........... GRD Wvccaccnsstcnses 98.4 72 16.... GS TH Wa cccnvsccse 98.6 76 18. 
respiration. 
pressure... 110/80... 96/60... ere BRIS dcccnssoccsacces 110/76. 
Fourth symptom: : 
diag iininnndnnsicnsit Mnseainicidashinhabsaibnetil 10—legs only........-- OO... sacnncnyosdcnnsonsdl Mkaisaatbedsndmebes ail ihkdaiiiaindaemaiel 5. 
Se itesinndinninnhenis WeBiscsccce teady. Je bcdsoutadadaddad aecaas to steady. .._- Boga ia in 1 at then | Steady. 
Disappearance, current off. - Consioned until fell | Persists.............-. Senne TO: Wl nin cicccicncsnicnntnced Co ~ two a 
asleep. 
8 RS LS Cn eee " Mouth | emma 
piration. at 11.05. 
Notes.—Body weight before and after exposure, no change. Ayioth 4 \~4- ht 149; Aug. 22, 1930, weight 1474; Aug. 25, 1930, weight 146. 
First symptoms: Heating of left (antenna) hand followed b th feet, , and body in order named. 


Second symptoms: Sweating; skin temperature. 
Third symptoms: Headache, frontal and bitemporal—not throbbing. 
Fourth symptoms: Weakness gen 


ge’ 
Column DR-1.—Skin | eememmed antenna, hand 37° C.; other hand, 34° C. Discomfort—weakness, drowsiness, and headache, continued until 9 p. m. when be fell asleep, 


this despite a nap at 6 p. m 
Colum 


n DR-2. —Temperature, » . 25 ie, © “Only symptom persisting after 4.30 p. m. was general weakness which ve ay over to test on Aug. 20, 1930. 


Column D-3.—T in 20 minutes. At 2.30 
Column DR-4.—Body and head raid not get warm. Machine ioe down... 
Column DR-5.—The pain comes earlier and is more intense 





minutes. Tremor on exertion. Only symptoms at 1 p. m. slig 


ous or phlegmatic inclination of the tempera- 
ment of exposed persons. This was noted by 
Schereschewsky as between himself and an 
assistant and by ourselves in the volunteer hu- 
man subjects among whom there appeared a 
difference in development, severity, and per- 
sistence of symptoms. The nervously sensi- 
tive type gave a more pronounced picture, 
aside from any proneness of a given individ- 
ual to exaggerate. This was also the case in 
our human subjects, other things being equal, 
with those of taller stature and fairer com- 
plexion. 

The foregoing data and discussion has to 
do with the effects and results of extreme ex- 
posure to superhigh-frequency radio currents 
as they bear upon the conclusions we are 
called upon to express. The electrical expos- 


ure of our human subjects was raised to an 
intensity, though unmeasured, much in excess 


Col DR-6.—The pain in legs disappears with changi: sith i wsscttionl fald. Pain ip — a anki nS immediately with weak Pain in knees in 20 
‘column —The in in with ci D tion in n in wrists an les dev weakness. nin n 
~ 4 “ se pesttion ja and weakness and soreness of wrists, ankles, eloped in af 


30 p. m. normal except for headache and slight w: 


wsiness, persists with dull 


of that normal to regular working conditions, 
while, as far as controllable, in other factors 
having conjectural influence in augmenting or 
modifying the electrical effects, the normal 
was sought. The electrical exposure of our 
animals was controlled and calculated, as far 
as is possible in using the field between con- 
denser plates, and was raised to a degree of 
intensity consistent with tolerance, differing 
in each group for purposes of comparative 
study. The symptomatic and structural ef- 
fects of sublethal doses have been described. 


Relative to the particular point of fre- 
quency per se which is naturally injected into 
the question by the qualifying term “high” in 
the subject title, Schereschewsky is of opinion 
that frequency has an important bearing upon 
lethality while Christie and Loomis believe 
“that the lethal nature of these radiations is 
proportionate to the intensity of the field up 
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to a frequency of about 50,000,000 cycles.’ 
However, maximum reaction, whether ex- 
plained on the basis of frequency or intensity, 
does seem to be identified with a frequency in 
the neighborhood of 50,000,000 cycles (wave 
length, 6 meters), which is approximately the 
natural period for quarter-wave oscillation of 
an antenna the length of the human body. 
This is about the frequency with varying pow- 
er at which some of our tests were conducted. 
There seems to be agreement that in higher 
frequencies there is diminution in reaction 
and in this connection it is recalled that, in 
the history of previous exposures of person- 
nel at the Naval Research Laboratory, no sub- 
jective distress was experienced by those 
working with one-half to 2 kilowatts and fre- 
quencies up to 75,000,000 cycles. Complaints 
came from those working with higher power 
(10 to 20 kilowatts) which seems to suggest 
the predominating importance of intensity, al- 
though in studying a subject included within 
the broad band of radiant energy we can not 
evade the idea that frequency plays a specific 
part in the observed effects. To play such a 
part it need not do other than produce the 
electromechanical vibration above considered, 
but even in this the influence of intensity can 
not be ignored. 

Our inquiry has brought to light no case, 
either in laboratory experimentation or radio 
work anywhere, of injury to a human being 
by the temperature effects of high frequency 
or otherwise. E. F. W. Alexanderson, of the 
General Electric Co., points out that “in order 
to induce fever of any consequence it is neces- 
sary to use quite a special arrangement’’ to 
insure definitely the exposure of the subject 
to the effects of a high frequency alternating 
current. The observations of Whitney in this 
respect have already been mentioned. 

In most work with radio transmitters, as at 
the Naval Research Laboratory, on board ship 
and elsewhere, one antenna is used and not a 
condenser field in the ordinary sense. The 
experiments with our volunteers at the Naval 
Research Laboratory were, proper to the de- 
termination we were asked to make, under 
arrangements and conditions representing a 
mere exaltation of those normal to routine 
work. The intensity and frequency of the 
current were such as to produce maximum ef- 
fect and yet the reaction in terms of fever 
was generally less than 1° F. 











The severest exposure under conditions 
which ordinarily obtain at the Naval Research 
Laboratory incident to work in the immediate 
vicinity of high-powered short-wave oscilla- 
tors may be expected to produce only moder- 
ate transient subjective symptoms of the 
character described, slight lowering of blood 
pressure, and slight increase of body temper- 
ature. 

Conclusions 

Answering the specific question, viz., 
“What dangers to human health, if any, are 
likely to result from the use of super-high 
frequency for radio communication?’ our 
opinion is that from a practical point of view 
there are none. 

In expressing this opinion we’ are limiting 
ourselves to the subject as involved in the 
present and probable future normal exposure 
of Navy personnel and employees either in 
the development and testing of high-powered 
transmitting apparatus at the Naval Research 
Laboratory or elsewhere and their operation 
in the service ashore or on board ship wher- 
ever installed. That is clearly the Navy’s pri- 
mary interest in the matter and the back- 
ground of the inquiry. 

30th directly and by inference we have dis- 
cussed the degree of exposure in connection 
with the development and testing of appara- 
tus fabricated at the Naval Research Labora- 
tory. Exposures to induced fields of radiant 
energy, incident te tuning up and operating 
installed apparatus, are even less severe in 
respect to time and intensity. In either case 
the field is variable and not concentrated and 
the transmitter sets installed on board ship are 
somewhat less powerful than that at the 
Naval Research Laboratory. Moreover, the 
transmitters in regular service are inclosed in 
metal cabinets and consequently electrically 
shielded; where as the transmitters in the lab- 
oratory are held in open experimental con- 
struction and consequently not shielded. In 
other words, radiation from various parts are 
suppressed in the one but not in the other, 
so that exposure to uncomfortable symptoms 
is much less likely, if at all likely, with service 
machines. 

As regards the transient discomfort, and 
hence reduced efficiency of the laboratory 
force concerned, it may be minimized by at- 
tention to certain factors observed in the 
course of our investigation. 
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Tasie II.—Section $.—Observations on exposure of volunteer (Y) to super-high-frequency currents 














































































































Y-1 Y-2 Y-3 Y+ Y-5 Y+ 
Aug. 19, 1930....11.30 | Aug. 20, 1930....11.26 | Aug..21, 1930....10.22 | Aug. 21,1930... 1.27 | Aug. 22,1930..... 11.00 
12.00 12.01 1.4 11,39 
-| 2C 26.5 C “aC 26 C. 21 C. 
26 C. 27C 25 C 26.5 C -| 21.5 C. 
, = 19.5 C. 18C 18.5 C 1 
| 19.C 2 C 18.5 C 18.5 C 158 ©. 
NE Leer 50. 55. 47. 
| RRR: 50 “4 a 
20.86 20.96............ SOME WB nccccccsccd 30.08 29.76............ S048 20:00.......0<024 30.08 30.04. 
20.85 29.98............ 30.05 20.84............ CP Meeennscaancned 30.06 20.76............ 30.08 30.04. 
Sree iteadinkninnatcnemcdineedal a 18.5.. 7. 
55,000,000...........22. 55,000,000... . 55,000,000. 96,000,000..............- 55,000,000. 
iden, of, Soni tata |p ae ig’ on, Codi, Gon; total, | 8802222222222 x0. 
First symptom: j - 
Minutes. No oom held until | Immediately.......... Warmth immediately.) Warmth snd pain in | Warmth and pain an- | Warmth and pain an- 
Progress Seon Se wae Sta tionary ea Progressive... nga a — 
ppearance current off... minutes. ........... | Immediate. ...... 
Tem pulse, eennetienei — 
= — CBS BB DD. d0c..00.0c0 CO TS Wasndcccsccd 98.3 60 18. 
‘ter SS | 6) og 6 (SS, Gene 100 84 20. 
Den cncsncnicnsived 116/92. 
cakebeninhenliad -| 134/90. 
Ti cendetinedcnneamnsied 
Progressive............ 
aan but grad- 
Temperature, pulse, respiration.|.................-...... 12 ‘noon, 99.7.8 $4, 20.. of 1220p: ., COB, TD, Miloncccccccvccceseseces a 1,15 p. m., 99, 68, 20...| 99.2 72.20. 
pod moe aeons 30 20/70 20/90 20/04 
noon, a i 5 EE EEN 5  m. 
yy Pp. 7 — ol 12.10 p. m., 1 ls 
Weakness at 12.05 |................ 
banbudianesbadsinindaned Bi Gs TE, .coscckecscancsdccccceccssoscalpeadscanssspantatevbined 
peereieaddonanesnnntinentl 2.30 p. m., 122/92. .... eaceascenerbensessennr ass seonennnnes-tacieacha arty 
Bone pains after 7..... Bone pains in 2....... Bone pains immedi ae * cra immedi- | a pains and pains 
| 
Became excruciating..| In antenna band and | Increase..........---..|---------------------+0- | Immediate increase 
both legs. Increase. 
Disappearance current off_../.........-..-.- I diately om re- |...............-..- : Immediately. 
nee i. 2 leasing antenna. | 
Temperatuce, pulse, reapication.| 90.3 _ 7B.............c.cclececccocccccccccccccocepfocosccescocnscoccs 
Blood p Ol a a Seem 
































Notes: 
* First 
* Second symptomse— Weakness, 1 
* Third symptorst—-Headache, ly (* Column Y-1.) 
Bao A 
5 Tem arent Sate 5 reirati n—99.3 at 4 p. m., rose to 99.7 at 6 
ig test. (Naturally sweats practically none.) 


>. 


ically 
* Feels that | 8. a yi i] come a heat as heat seems generated on outside ana distributed by blood. 


* Skin mene antenna arm 37° arny30° and then 32° C. 

Y-2.—Tem 
ees Sah m. Temperature normal at 5 

Y-3.—Temperature 99.2 in 15 gino t 99.6 in 20 minutes 
Temperature and feeling normal after 3 p. 

Y-~4.—At 10.30 temperature anteuna wrist 35° C. Smet wrist 31° C. 

Y-5.—At 1.40 2 

un 


tin 
Y-6.—The pain in the wrists 


99 in 6 minutes; 99.2 in 15 minutes; 99.4 in 25 minutes. 2.30 p. m. a gradual improvem 
P: 12:30 p. m. temperature 99.4, feels exhausted. At 2.30 feels normal except tired. Exhaustion disappeared after lunch. 


ptoms—Warmth R. (qatenaed hand followed by general body warmth after 20 minutes and feet warm after 30 minutes. 


. m., fell to 98.6 at 9 p. m., 98.6 following day. 


has continued. Feels only tired now. ‘Pempera- 





in all symp 


. m. skin temperature antenna wrist 37° C. other wrist 33° C. 2.15 p. m. normal except for drowsiness, Temperature normal after 3 p.m. Drowsiness con- 
and was more intense. A good sweat began at 15 minutes. Felt = at 12.15p.m. Believes he gets symptoms earlier 


and legs occurred earlier 
but they leave quicker. Appetite continues O. K. After 5 days’ exposure there were no cumiulative effects no’ 


(a) The removal from the possible induc- 
tion field of anything which might operate as 
a second antenna or electrode and thus to 
intensify and concentrate the field. 

(b) The reduction of testing time to the 
actually essential and not “idling” the appara- 
tus with personnel near by. 

(c) The erection of such electrical screens 
as will not interfere with the work, yet pro- 
vide the maximum shielding. 

(d) As far as may be possible, the em- 
ployment of men on the work with reasonable 
regard for the temperamental and _ physical 
qualifications which seem to reduce suscepti- 
bility. 

(e) As far as may be possible, the selec- 
tion of days for testing which are character- 
ized by atmospheric conditions favorable to 





body-heat regulation or secure air movement 
to that end by artificial means. 

(f) As far as may be consistent with re- 
quirements, the avoidance of the 50,000,000- 
cycle frequency (6 meters) which has been 
suggested as the critical period. 

(g) Provision for the distant control of 
transmitters. 

For purposes of future study it would be 
useful if the laboratory would keep individual 
running records of reaction in relation to fre- 
quency and intensity of current and time (pe- 
riod) of exposure in the field of the oscilla- 
tor. 
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gist, working in collaboration. As their re- 
searches are related to our own they very 
kindly offered to conduct our animal expos- 
ures. 

We are also indebted to the laboratories of 
the United States Naval Medical School, 
Washington, D. C., through the courtesy of 
its commanding officer, Capt. C. S. Butler, 
Medical Corps, United States Navy, in the 
persons of Lieut. Commander Paul Rich- 
mond, Medical Corps, United States Navy, 
for the blood chemistry determinations and 
blood counts; of Lieut. Commander Otis 
Wildman, Medical Corps, United States 


Navy, for pathological studies of the experi- 
mental animals; and of Pharmacist’s Mate, 
First Class, George E. Harris, United States 
Navy, who served as laboratory technician 
during the observations at the Naval Research 
Laboratory. 

Finally, we are indebted in a personal sense 
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to Dr. J. W. Schereschewsky, United States 
Public Health Service; Dr. R. V. Christie, 
the Rockefeller Institute for Medical Re- 
search; Dr. Arthur Knudsen, Albany Medical 
College; and to Dr. E. F. W. Alexanderson 
and Dr. Willis R. Whitney, of the General 
Electric Co., all of whom have responded 
courteously and freely by letter to inquiries 
addressed to them. 
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terious in the heating or in the apparatus used 
in its production.” 

The temperature raising properties by 
means of such circuits still remains a spec- 
tacular demonstration if not a mystery. But 
no matter how it may for the moment appeal 


ULTRA-HIGH FREQUENCY THERAPY 
—A NEW POSSIBILITY 

Physical Therapy is now entering into a 

new phase of endeavor the possibilities of 


which we predict will be far reaching in re- 
sult. Increasing data regarding the action of 





ultra-high frequency oscillation on biologic 
structure indicates the usefulness of this field 
of irradiation in therapeutics. A new oppor- 
tunity is knocking at the door of Physical 
Therapy and should be given all possible 
chance to attain vigorous prestige through the 
exacting labors of scientific research. 
Looking back on its accomplishments 
we all have reason to congratulate its 
pioneers on the data already accumulated. The 
physical facts regarding ultra-high frequency 
circuits are already well established and are 
based upon definite mathematical principles. 
There is no mystery regarding the method of 
producing these ultra-high frequency radia- 
tions. De Walt” in a recent paper said, “We 
know that the process follows well known laws 
and that electrically there is nothing at all mys- 
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to our minds, of greater import is the grow- 
ing enthusiasm for the method in producing 
and controlling artificial fever. It is at present 
becoming highly accepted as the safest method 
of inducing hyperpyrexia in dementia 
paralytica cases. Not only does it eliminate 
the dangerous feature of malaria inoculations 
but it will prevent the frequent deleterious 
overflooding in these patients of consequent 
toxic. agents. 

Reliable work has already been accom- 
plished to definitely indicate the general 
physiologic trend of these reactions in cases 
of animal and human_ experimentation. 
Whitney’ was probably one of the earliest 
investigators to appreciate a new possibility 
in these radiations when he used a small 
induction type of heater in the attempt 
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to grow artificial galls on plant stems. Shortly 
afterwards and with modified and improved 
apparatus the same author observed an ele- 
vation of body temperature in men working 
in the field of ultra-high frequency high power 
oscillators. Gosset, Cutmann, Lakhowsky and 
Magron“™ were among the first of foreign 
collaborators to add suggestive information 
to this sphere of biophysical investigation. 
The possibility of these short frequency 
radiations as a means of combating cancer 
was early suggested by Schereschewsky. 
Hope was aroused that within these limits of 
radiation a new specific wave length was to 
be found lethal to cancer cells. Unfortunately, 
this premise enjoyed but short popularity due 
to the investigations of Christie, and 
Loomis,’ who proved beyond peradventure 
the absence of specific frequency as related 
to cancer. From the foregoing data as well 
as from the experiments by Wood and 
Loomis,’ Hosmer,” Kahler, Chalkley and 
Voetglin,® all have demonstrated that the 
phenomena observed so far can be explained 
as due to heating (and probably to some other 
factor as yet unexplainable) produced by 
radiation. Whatever its nature, the unique 
character of these heating effects and the 
peculiarities of their production are finding 
wide application in curative medical science. 
The work of Carpenter™ suggests that 
a new approach may possibly be found here 
in the treatment of syphilis irrespective of 
type or age. Studying the effects of ultra- 
high frequency in a group of 25 luetically in- 
fected rabbits, 21 “showed no lesions (no 
chancres). Five of this group developed 
nodules in their testes, the size of a pea, dur- 
ing the treatment; but by lengthening or in- 
tensifying the exposures the lesions disap- 
peared.” The Wassermann and Kahn tests 
showed a parallel reduction in the treated 
animals. Animals sacrificed by overheating 
and autopsied immediately showed that the 
température distribution was not limited to 
surface areas. It raised the temperature of 
the deeper organs such as liver, heart and 
kidney by two or three degrees (F.) higher 
than the other tissues under similar influence. 
The liver, however, always showed the high- 
est temperature by one or two degrees (F.), 
and maintained that level above the other or-' 
gans of the body. Neither growth” nor 
fertility seem to be retarded under these irra- 
diations, nor does it produce any abnormal 
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pathologic lesions when the heating is ex- 
tended up to the range of 104.9° F. When 
the temperature level is high but compatible 
with life the blood chemistry and the blood 
forming tissues are influenced. The tissues 
become noticeably dehydrated. There is a de- 
crease in blood volume and an increase in the 
blood concentration. The blood sugar and 
carbon dioxide are reduced, the non-protein- 
nitrogen is increased, in some cases over 200 
per cent, and there is a definite increase in 
the morphology of the red cells, suggestive 
of immature formation. 

Obviously, consistent changes of a _ phy- 
siological nature can be invoked by these 
ultra-high frequency oscillations to warrant 
an optimistic attitude regarding the future 
possibilities of these particular wave lengths 
in treatment of a large variety of conditions. 
Conviction is becoming more firmly estab- 
lished that many beneficial effects can be pro- 
voked through the general systemic heating of 
the body. In the light of earlier teachings re- 
garding fever and the measures advocated to 
circumvent its presence one realizes now the 
radical shift in the attitude of present day 
medicine regarding its endogenous qualities. 
Medical science is apparently beginning to 
view the presence of fever as a benign effort 
of nature. 

Interesting new data has recently been 
further added to this fascinating field of re- 
search by Bell and Ferguson” of the United 
States Navy. While their studies were di- 
rected to determine the effects and possible 
hazards to the health of men exposed to the 
field of influence of super-high frequency 
radio transmission current, the facts discov- 
ered through this piece of research is of ex- 
treme value in two directions. It confirms the 
physiologic nature of ultra-high frequency 
currents and points to a means whereby the 
influence of these currents could primarily be 
made local in action as well as general. Their 
experiments were with radio aerials rather 
than the General Electric condenser plate 
type of apparatus used by other workers. The 
men exposed to this field of radio wave in- 
fluence acted as an antenna to these rays and 
soon began to experience sensations of heat 
in the lower extremities which later became 
general in effect. Upper extremities could in 
a like manner be heated first by placing the 
hand in contact with a 40 inch metal rod 
which rested upon a metal fence acting as a 














_— ye 


et m= te er ee 


ye 








ground. According to the authors, the subjec- 
tive symptoms elicited by these experiments 
were as follows: 

The first symptom of warmth in the antenna hand 
occurred immediately. After three to five minutes 
the discomfort became so intense that it would be 
necessary to shift the antenna to the other hand. 
The sensation of warm would be next felt in the 
feet and ankles, then the body generally, then about 
the head. 

The second symptom usually was a cramplike 
pain felt in the bones or tendons of the wrist of 
the antenna hand. This usually appeared in about 
three minutes. It rapidly attained excruciating pro- 
portions. It disappeared immediately on releasing 
the antenna. Local muscular weakness accompanied 
the pain. The pain could not be localized. It was 
not a joint pain. There was no evidence of tetany 
or spasm of the muscles of the forearm. In some 
the pain seemed superficial, being increased by 
pressure. In others, all degrees of external pressure 
had no effect on the pain. A pain of the same 
character would sometimes be felt in the ankles. 

The third symptom was sweating. It followed the 
same course as the sensation of warmth. In only 
one of the six exposed was the sweating described 
as exhaustive. 

The fourth symptom was either weakness, drowsi- 
ness, or headache. Nothing characteristic was 
elicited about these symptoms. The weakness was 
general; it was that of fatigue rather than ex- 
haustion. The drowsiness was of the normal type. 
The headache varied in location, in character, in 
intensity, in duration, and it was unassociated with 
blood pressure, pulse rate, or degree of temperature 
elevation. 

From what has been said above it is obvious 
that high frequency therapy is now under- 
going a further transitional stage in develop- 
ment. During the span of its forty years of 
existence it has gradually established itself as 
a material factor in the treatment of indolent 
and chronic disease. It is not at all unlikely 
that pyretotherapy will be adapted by the 
medical profession as a valuable adjuvant to 
the other measures already well established. 
For its systemic effect the double plate con- 
denser electrodes will materially simplify 
present day technic. The antenna-like technic 
of Bell and Ferguson for local effects is sug- 
gestive of some very interesting possibilities. 
These innovations appear to be the very 
means of rounding out the many difficult 
steps encountered in the application of dia- 
thermy to irregular surfaces. 

The time is now propitious to transfer 
our laboratory experimentation with ultra- 
high frequency currents to the bedside of ac- 
tual cases. We feel confident that under in- 
telligent and conservative administration this 
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new field of radiation will demonstrate its 
worth in a large variety of abnormal states. 


References 

1. DeWalt, K. C.: Arch. Phys. Ther., X-Ray, 
Rad., 12:133 (March), 1931. 

2. Whitney, W. R.: Quoted by K. C. DeWalt, 
ety. 

3. Gossett, Cutmann, Lakhowsky and Magron: 
Compt. Rend. Soc. Biol., 91:626, 1924. 

4. Schereschewsky: U. S. Public Health Rev., 
41:1939; 43:927, 1928. 

5. Christie and Loomis: J. Exp. Med., 49:303, 
1929, 

6. Wood and Loomis: Phil. Mag., 4:417, 1927. 

7. Hosmer: Science, 68:325, 1928. 

8. Kahler, Chalkley and Voetglin: U. S. Public 
Health Rep., 44:339, 1929. 

9. Carpenter, C. M.: Arch. Phys. Ther., X-Ray, 
Rad., 12:137, (March) 1931. 

10. Knudson, A., and Schaible, P. J.: The Ef- 
fect of Exposure to an Ultrahigh Frequency Field 
on Growth and on Reproduction in the White Rat, 
Arch. Path. 11:723 (May) 1931; Physiologic and 
Biochemical Changes Resulting from Exposure to 
an Ultrahigh Frequency Field, ibid. 11:728 (May) 
1931. Jacobson, V. C., and Hosoi, Kiyoshi: The 
Morphologic Changes in Animal Tissues Due to 
Heating by an Ultrahigh Frequency Oscillator, 
Arch. Path. 11:744 (May) 1931. 

11. Bell, W. H., Ferguson, D.: Arch. Phys. 
Ther. X-Ray. Rad., 12:477 (Aug.), 1931. 





ADVANCES IN ELECTROSURGERY 

Sufficient data has now been collected re- 
garding the value of electrosurgery to war- 
rant the enthusiastic claims advanced for it. 
The method is now no longer classified as a 
questionable and novel form of surgery. Its 
usefulness as well as its importance as a spe- 
cial surgical procedure is now often cited in 
medical literature. Its indications are gradu- 
ally becoming more extended with increasing 
experience and the perfection of apparatus. 
Accessibility of the neoplasm is no longer the 
sole indication for its use; nor is malignancy 
the only excuse for electrosurgical extirpa- 
tion. 

There is now sufficient evidence to indicate 
that future electrosurgery will gradually be 
adopted, according to the hope of Kelly,” 
“to fields where the scalpel and ligature have 
failed in efficiency as in operations on the 
head, the chest and the neck, advancing into 
the depths, awkward in their performance and 
involving delays, manipulations, and probable 
contaminations and undue hemorrhage; cases 
in which we often try to counteract the soil- 
ing of the wound by free drainage; a group 
dreaded on account of that uncertain point 











494 ARCHIVES OF PHYSICAL 








at which we are likely to meet the ne plus 
ultra barrier.” 

That Kelly is an enthusiastic disciple of the 
new surgery can readily be concluded from 
his publications. It is his belief that electro- 
surgery is a definite contribution because of 
its ability to provoke certain beneficial actions 
absent in classical surgery. “It is a tre- 
mendously effective sterilizing agency ; it does 
clean work of a supreme order; it is a knife 
and fork procedure, avoiding finger contact 
and leaving a delectable, dry, smooth field; it 
is rapid; there is less shock, followed by a 
comfortable convalescence with fewer inflam- 
matory sequellae; it is, therefore, far less 
formidable, and our patients are oftener am- 
bulant, thus enlarging hospital bed facilities.” 

His paper, published elsewhere in _ this 
issue is an earnest plea for more universal 
adoption of electrosurgery, and no doubt will 
have a stimulating effect on his many dis- 
ciples. His plea for a more tolerant attitude 
is based upon a rich experience with the 
method. As one of the earliest users of electro- 
cautery and fulguration he has seen the 
gradual displacement of these by means of 
the high frequency cutting and coagulating 
current. His enthusiasm must, therefore, be 
accepted as an index of mature judgment and 
given due consideration. 

The surgeon, however, who has had noth- 
ing more than a scalpel experience will often 
meet with disappointment until he masters 
the special technic associated with the work. 
It is not a difficult technic to master, but 
without it, the results are most often ques- 
tionable, if not disappointing. The various 
actions of modern high frequency current 
should be under definite control of the 
surgeon during operation. The surgeon 
should have a thorough understanding of how 
to control the different effects such as desic- 
cating, fulgurating, coagulating and cutting. 
One not experienced with the method of 
regulating these effects often has depreciated 
electrosurgery on the basis of its uncon- 
trollable reaction, i.e., delayed healing, over- 
coagulation and overstimulation of malignant 
tissue. It is not a panacea, therefore, in the 
hands of blundering surgeons. Its frequent 
use by the adventurous in the profession has 
been the most frequent handicap in retarding 
its recognition by those most competent to 
use it with greatest effect. It is the method 
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of choice for only those that are duly recog- 
nized for their surgical ability and experience. 

In spite of the many handicaps that have 
been placed in its path, one sees in the grow- 
ing popularity of electrosurgery the tolerance 
of a profession singularly able to differentiate 
potential possibilities from early crudities. Its 
more frequent use in accessible malignancies 
is a gratifying index of its more universal 
recognition. Indeed, surgery is no longer 
limiting its indications to this field alone. 
Otolaryngologists have for some time called 
attention to the usefulness of the method in 
certain conditions of the throat. According 
to Hollender, fractional electrosurgical ex- 
tirpation of tonsils is probably one of the 
safest methods to use in the tuberculous pa- 
tient, and affords a new method for relief 
of toxic foci in these difficult cases. This 
same author has in another publication” also 
advocated the conservative use of electro- 
coagulation for the destruction of tonsillar 
plica and exuberant lymphoplastic tissues. As 
in other surgical specialties the early recom- 
mendation of electrosurgery was received with 
deep suspicion by its recognized leaders. 
There is today a more tolerant attitude 
towards this procedure and bids fair to be 
generally adopted. 

A recent expression of the attitude of 
otolaryngologists toward the general useful- 
ness of this new surgery may be gleaned 
from some of the remarks by Odeneal"™? in 
a recent publication: 


(3) 


Coagulation is unquestionably the method of 
choice, and the tonsils are successfully removed in 
from three to five or more treatments. A clean 
throat is left; the tonsillar fossae are smooth and 
the pillars untouched and, so far as can be seen, 
the capsule is destroyed. When one removes the 
tonsils to eradicate an acute complication, such as 
arthritis, an improvement is often noticeable after 
the first treatment. The absence of postoperative 
hemorrhage is one of the advantages mentioned for 
removal of the tonsils by diathermy. This complica- 
tion, however, has occurred on several occasions in 
my experience, twice severely; in one case it was 
necessary to suture the tonsil. This is rare, how- 
ever, whereas slight hemorrhages are comparatively 
frequent. Formerly I removed the tonsils in four 
sittings, treating both tonsils at one sitting. It is 
now my custom to treat only one tonsil alternately, 
at weekly intervals, and to give six treatments, or 
more if required, to each tonsil. The reason for 
lengthening the period of treatment is to prevent 
too much sloughing of the tissues and resultant 
bleeding, and also to reduce the pain after treat- 
ment. If one tonsil is treated at a time the patient 
is not so uncomfortable between treatments. 
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All indications, therefore, point to a more 
favorable adoption of electrosurgery in future 
medicine. We are in accord with Kelly in 
“urging that we one and all expand the field 
of electrosurgery by putting it to wider uses, 
even where the presumptive advantages are 
not obvious, in order to achieve that spon- 
taneous finger-fertigkeit which passes into a 
second nature, an instinctive habit, a sort of 
subconscious electrosurgical sense that paves 
the way for and conducts readily into new 
fields wherein lies hopes of surprising dis- 
coveries.” 
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Heart of Matter Alpha Particle Tetrahedrons 
Build Up Atom Nucleus 


Scientists were given a look into the heart 
of matter and shown diagrams of the structure 
of the atomic nucleus when Prof. Wendell 
M. Latimer of the University of California 
presented to the American Association for the 
Advancement of Science meeting at Pasa- 
dena, Calif., a new theory of the way in which 
the central portion of the atom is put to- 
gether. 

This is the ultimate and final step deter- 
mining just what is the structure of the ma- 
terial things about us. In the past few years 
scientists have carried their probings into the 
makeup of matter step by step into the realms 
of the minute in size. Beneath the seemingly 
solid surfaces of metals and other substances 
with which we have daily contact, they first 
found a multitude of regularly arranged crys- 
tals, row on row of them, each made up of 
molecules, which in turn were shown to be 
definite arrangements of atoms. X-rays have 
aided greatly in this exploration of submicro- 
scopic crystal worlds. The atom was shown 
to be fashioned as a very heavy nucleus sur- 
rounded by very light particles or waves 
known as electrons. Prof. Latimer has as- 
sumed the task of discovering the architecture 
of that internal citadel of the atom which 
has kept out prying scientific explorers. 

Previous investigators have pictured the 


nucleus of the atom in terms of the number 
of protons, or hearts of hydrogen atoms, and 
electrons that are present, Prof. Latimer ex- 
plained. In iron, for instance, the necleus was 
known to consist of 56 of the protons, as the 
hydrogen nuclei are called, and 30 electrons 
or units of electricity. The radio-active dis- 
integration of elements like radium gave a 
clue to how the protons and electrons were 
arranged in the nucleus. Disintegrating mat- 
ter gives off both unattached electrons in 
pairs and bundles of four protons and two 
electrons known as alpha particles. These 
particles are known to be also the atomic 
hearts of helium, the inert gas that is used 
to inflate American airships. Other research 
has shown that these protons and electrons 
are spinning and opposite spins play an im- 
portant part in keeping the nucleus together. 

These were the materials used by Prof. 
Latimer in building together his new view of 
the heart of matter. First he arranged alpha 
particles in a tetrahedral pattern, that is, at 
the corners of a triangular pyramid. Then 
he assumed that each of these alpha particles 
is itself a tiny tetrahedron of four protons 
with a pair of electrons happily spinning at its 
center. This builds a nuclear structure that 
satisfies all science knows about the atomic 
nucleus. Prof. Latimer presented it as the 
best picture that can now be drawn of the 
ultimate in the structure of matter.—Science 
News Letter, June 27, 1931. 
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IMPORTANCE OF PHYSICAL THERAPY IN 
EARLY TREATMENT OF INJURIES * 


HEINRICH F. WOLF, M. D. 


NEW YORK 


In medicine as in any other branch of 
endeavor, efficiency is defined as the ratio 
of energy expended to results obtained. 
There have always been efficient and in- 
efficient methods. It is only within the past 
few decades that industry has adopted ef- 
ficiency as a part of its practice. In Amer- 
ica and other progressive countries it has 
come closest to what is understood as a 
science. 

While a scientific application of efficient 
principles is considered an economic neces- 
sity, nobody has heretofore applied this 
conception to the practice of medicine. It 
is by no means a coincidence that the prob- 
lem of efficiency becomes apparent in the 
practice of physical therapy. No matter 
how intensively we have studied the action 
of drugs in the past, the old time pharmacy 
was not the proper field for efficiency be- 
cause the action of drugs was mainly em- 
piric. In physical therapy, on the other 
hand, we are dealing with an agent which 
is not only known with as much exactness 
as human science can supply, but one 
where the action on the organism can be 
determined with sufficient accuracy. We 
know that with heat we can dilate blood 
vessels and produce a hyperemia; that we 
can stimulate a muscle with interrupted 
electrical current, etc. Besides, not only 
the applications but the effect of physical 
therapy is mostly local. With electrical ap- 
plications the problem of paramount im- 
portance is the location of the application, 
the intensity of the treatment and the stage 
of the pathological condition. An illustra- 
tion will elucidate in the simplest way what 
I want to say. By using a method belong- 
ing to the field of physical therapy, I am 
only expressing the fact that physical ther- 
* Read at the Ninth Annual Meeting of the American 


Congress of Physical Therapy, September Sth to 12th, 1930, 
St. Louis, Mo. 


apy with its employment of physical meth- 
ods shows it most clearly. You know that 
in using a plane for the purpose of leveling 
a piece of material, metal or wood, the prin- 
ciple of efficiency requires that we use a 
plane which will cover the entire surface, 
and in this way do the work in one single 
movement to avoid waste, as a waste of 
motion is a waste of time and effort. Those 
of you who have had occasion to watch 
masseurs must have seen that according to 
most of the systems of massage the opera- 
tor is using single individual fingers in the 
treatment, though it is obvious that by em- 
ploying the hand with outstretched fingers 
including the palm of the hand he can do 
with one stroke what would take ten strokes 
if the individual fingers were used, accord- 
ing to the old infficient system now in use. 

But inefficiency can show itself not only 
in waste of time and effort, but by the neg- 
lect of using the opportune time for actions. 
If one digs earth and wants to cart it away, 
one does not dig the earth, shovel it out and 
then allow it to settle again but it is carted 
away while it is still loose. 

Before applying these principles to the 
treatment of injuries, we must give a 
thought to the system by which the organ- 
ism works in its self cure. Here we mus: 
first divest ourself of the belief that the or- 
ganism in its healing efforts does always 
the best. On the contrary we will find that 
its best is often the worst as far as the func- 
tional result is concerned. Another illus- 
tration will help to make this statement 
clear. 

Most injuries are accompanied by a rup- 
ture of blood vessels, by an internal hemor- 
rhage. The blood, liquid in the beginning, 
eradually coagulates, becomes more and 
more organized and is then gradually ab- 
sorbed. It is evident that the absorption 
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will be slower the farther the organization 
of the extravasation has progressed. The 
result in the removal of the wreckage shows 
that the procedure of the organism was in- 
efficient and that the ultimate result would 
have been better if the organization of the 
extravasated blood would not have gone so 
far. The best proof for this contention is 
that the internal hemorrhages in bleeders in 
whom the blood does not coagulate heal 
proportionally very quickly, though they easily 
recur. 

Keeping these facts in mind we can show 
that the usual early treatment of such in- 
juries is very faulty. To put hot applica- 
tions on an injured part immediately after 
the injury, dilates the blood vessels and in- 
creases the hemorrhage, while cold applica- 
tions or immediate compression prevents or 
minimizes the hemorrhage and in that way 
reduces the extent of the injury. On the 
other hand, immobilization without active 
treatment after the first shock of the injury 
is passed, will lead to the organization of 
the exudate and make it more difficult to 
bring about an absorption and accomplish 
a cure. 

We may call this form of treatment an 
internal debridement, which corresponds to 
the debridement used in open wounds since 
the war. Of course, I am fully aware of 
the fact that by debridement in the later 
sense we mean a removal of dead and in- 
jured tissues which would otherwise offer 
a fertile field for infectious organisms. 

The methods mentioned in these few 
words form a part of preventive medicine. 
Preventive medicine does ont only mean 
that the best procedure in dealing with hu- 
man beings is to prevent them from becom- 
ing sick. We may call it preventive medi- 
cine to minimize as much as possible the 
damage done by organisms as well as by 
injuries through violence; and in this way 
we may include ail those procedures which 
will prevent the organism from going too 
far in its groping effort for a cure. The best 
treatment of an ankylosis of a joint is to 
prevent it by such methods which bring 
about a cure before more or less irreparable 
damage has been done. It is a tremendous 
waste of energy to allow a stiffening of the 
joint after a fracture in its neighborhood, 
instead of trying to repair the damage in it 
and maintain function. 
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I have intentionally set these ideas down 
in a very general way. I cannot state em- 
phatically enough that a routine approach 
in the direction of early active treatment is 
nearly just as bad as the treatment usually 
employed by the general surgeon. We must 
always keep in mind that it is the duty of 
the physician to assist nature in its curative 
efforts, but to assist nature does not mean 
meddling with it, it means as well to help 
it as to lessen its activity. As long as we 
see that the organism does, what it ought 
to do, efficiently, we must abstain from in- 
terference. To be able, however, to do this 
efficiently, it will be necessary to analyse 
each individual case from the standpoint, 
not only of the injury and its location, but 
most of all in consideration of the reaction 
of the body. I cannot believe as so many 
prominent physicians do that an inflamma- 
tory process is a favorable thing no matter 
how strong the inflammation is, and that 
the inflammatory process can never be 
strong enough. I have proved to myself 
and to others conclusively that the reduc- 
tion of the intensity of the inflammatory 
process may have a most salutary effect by 
preventing the formation of inflammatory 
tissue. There is no method as sovereign 
and as efficient in its action in all these 
cases as physical therapy, and it is very un- 
fortunate that there are very few surgeons 
willing to accept these methods for their 
preventive value. I have pointed out how 
favorable it is for a cure if immediately 
after an amputation of a gangrenous foot, 
continuous radiant heat is applied. The hy- 
peremia resulting from it would hasten the 
cure by primary intentions, while it is un- 
able to cope with an infection once it has 
taken place. It is my conviction that the 
routine use of radiant heat after abdominal 
operations would hasten the absorption and 
prevent adhesions. The treatment of an 
acute acromioidal bursitis which stops the 
inflammatory process within a few days 
will prevent in all cases the development of 
ankylosis by adhesions in a bursa. 

The remarks made above should only con- 
stitute a suggestion as to the course to be 
followed. All that I intend to do is to 
bring this point of view before you for dis- 
cussion, as the execution of its principles 
lies mainly in the hands of the physical 
therapist. 
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Municipal Hospital of Radiology and 
Physical Therapy 

The Instituto Municipal de Radiologia y 
Fisioterapia, a radiology and physical therapy 
hespital, one of the largest in the world, has 
been inaugurated at the federal capital of 
Argentina. Dr. H. Carelli is the director. The 
six story building covers a surface of 10,000 
square meters at Parque Centenario and cost 
1,050,000 pesos ($1,018,500). The depart- 
ments of phototherapy are a replica of those 
of the Instituto Finsen at Copenhagen. The 
radium department has 2 Gm. of radium. 
Patients of any of the municipal hospitals of 
the federal capital who need physical therapy 
should be treated at this new hospital, since 
the only radiologic services given by the other 
municipal hospitals will be those related to 
roentgen diagnosis. The personnel comprises 
170 persons. Patients will pay in accordance 
with their economic condition. Only indigent 
persons or fathers of many children will re- 
ceive free treatment. The fields covered by 


the new hospital will include roentgenog- 
raphy, radioscopy, radiotherapy, radium 
therapy, electrotherapy, _ electrodiagnosis, 


electrocardiography, artificial and natural 
phototherapy, kinesitherapy and hydrother- 
apy. Each department has enough subdepart- 
ments to cover the entire number of physical 
therapeutic methods hitherto known. The new 
hospital has excellent installations and it is 
well equipped. There are also special tech- 
nical laboratories as well as laboratories of 
chemistry and bacteriology.—Foreign Letters 


J. A. M. A. 96:2136 (June 20) 1931. 








New X-Ray Method Reveals Sex Before 
Birth of Baby 

Whether to trim the baby basket in pink or 
blue, always a vital problem to young married 
couples, can now be determined as early as 
three months before the birth of the expected 
child through the use of a new x-ray photo- 
graphic method developed by Dr. Thomas O. 
Menees, of the Blodgett Memorial Hospital, 
Grand Rapids, Michigan, who exhibited his 
photographs to the American Association for 
the Advancement of Science in Cleveland. 


This new method of ascertaining the sex 
of the unborn baby many weeks before birth 
is expected to relieve the anxiety of prospec- 
tive parents who under present circumstances 
are impatient to know whether their offspring 
is a boy or girl. 

No hope is held out that the new method 
developed by Dr. Menees, or any other known 
method, can be used to assure the mother 
giving birth to a child of the sex most desired 
by the parents. The sex of the child is deter- 
mined at the very beginning of its pre-natal 
life and seems to be dependent upon chance. 

Dr. Menees has made several successful 
diagnoses of sex of unborn babies. The meth- 
od consists of injecting into the surroundings 
of the unborn baby a small amount of con- 
centrated solution of strontium iodine. This 
practically harmless chemical has the property 
of being relatively opaque to the x-rays, and 
the fleshy parts of the baby as well as its tiny 
bones can be identified on the x-ray photo- 
graph. The effect of the injection fades after 
two or three hours and entirely disappears in 
a day. Dr. Menees calls the method “amniog- 
raphy.” 

More important to the physician and to the 
mother is the fact that amniography can be 
used to ascertain in doubtful cases whether a 
Cesarian section will be necessary in order 
that the child may be safely born. It will 
probably be used much more frequently for 
this purpose than for ascertaining sex.—Sci- 
ence News Letter (January 31), 1931. 





Study Shows Sunlight Increases Nutrition 

Studies showing how sunlight increases the 
nutrition of the human body have just been 
reported to Science by W. W. Lepeschkin of 
the Desert Sanatorium and Institute of Re- 
search at Tucson, Ariz. 

Mr. Lepeschkin studied the action of sun- 
light on red blood cells. When these cells 
are suspended in a salt solution and exposed 
to direct sunlight, they gradually disintegrate 
and are destroyed. Their resistance to poisons 
is very much reduced. Only the visible rays 
of the sunlight reduce this resistance, how- 
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ever. Ultraviolet rays, if they are weak or 
act for a short time, increase the resistance 
of the red cells and protect them against the 
harmful effect of visible rays, Mr. Lepeschkin 
found. 

Visible rays of sunlight affect red blood 
cells in another way. Cells that have been 
exposed to this light are more permeable to 
water-soluble substances. Such irradiated 
corpuscles can take up increased quantities of 
sugar, the experiments showed. 

“It may therefore be assumed that the nu- 
trition of red cells is enhanced by sunlight,” 
Mr. Lepeschkin concluded. “As the chemical 
and physical structure of red corpuscles is 
similar to that of colorless cells, the results 
obtained on red corpuscles can be extended to 
all cells of our organism, and it is likely that 
sunlight increases the nutrition of our organ- 
ism in general.”—Science News, May 30, 
1931. 





Viosterol Found Beneficial in Radium 
Poisoning 

Almost simultaneously with the news of the 
twentieth death from radium poisoning 
among the unfortunate watch factory work- 
ers, comes the annoucement of a promising 
method of treating the condition. Viosterol, 
now often given children in place of cod liver 
oil to prevent or cure rickets, has benefited a 
number of victims of radium poisoning, Dr. 
Frederick B. Flinn of Columbia University, 
New York, has reported to the American 
Medical Association. 

Because radium is related to calcium, it was 
supposed that any treatment that would af- 
fect calcium might have a similar action on 
the radium deposits, Dr. Flinn explained. So 
he first tried treatment with an extract of the 
parathyroid glands. These small glands, lo- 
cated behind the thyroid in the neck, are 
thought to regulate the calcium of the body. 

Parathyroid treatment had been moderately 
successful, when Dr. Flinn suggested the use 
of viosterol. Vitamin D, calcium utilization 
in the body, bone formation and the parathy- 
roid glands are all linked together, so vioster- 
ol, which is a potent source of vitamin D, 
was a logical selection. 

The results of this treatment in eight cases 
have been good. In two cases, radium was 
completely eliminated from the body. In the 
other six the amount of radium was material- 
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ly reduced.—Science News Letter, June 27, 
1931. 





Northwestern University offers two special 
physical therapy courses beginning September 
14th. For physicians—an intensive four-week 
post graduate course in general physical ther- 
apy. For graduate nurses and graduates in 
physical education—an intensive four-week 
course in electrotherapy and radiation ther- 
apy technic. Address John S. Coulter, M.D., 
Department of P. T., N. W. University Med- 
ical School, 303 E. Chicago Avenue, Chicago. 





Dr. J. S. Hibben of Pasadena, Cal., who 
recently underwent an operation, is reported 
making satisfactory progress. 





Rumford Medal Awarded Dr. Karl T. 
Compton 

President Karl T. Compton of the Massa- 
chusetts Institute of Technology has_ been 
awarded the Rumford medal by the American 
Academy of Arts and Sciences, Cambridge, in 
recognition of his researches upon electrons 
and light waves. The fund providing the 
medal was established in 1796 by Benjamin 
Thompson, native of Massachusetts, the phys- 
icist who later founded the Royal Institution 
of Great Britain and became Count Rumford 
of the Holy Roman Empire.—Science News 
Letter, June 6, 1931. 





Electron Waves Will Reveal Structure of 
Crystals 

Waves of electrons will soon allow the sci- 
entist to obtain a clearer picture of the in- 
ternal structure of crystals than ever before 
possible, Dr. C. J. Davisson of the Bell Tele- 
phone Laboratories, New York, predicted to 
the American Association for the Advance- 
ment of Science and the American Physical 
Society in Pasadena. 

Very short wavelengths are available in 
electron waves and this results in greater 
power to photograph the fine crystal structure 
of matter. Dr. Davisson is a pioneer in the 
use of electron waves since he won interna- 
tional fame a few years ago by proving that 
electrons acted like waves in much the same 
way as light and x-rays. He has also de- 
veloped lenses for concentrating the beam of 
electrons. Since the electron may be termed 
a particle of electricity, his work bridges the 
previous gap between matter and electricity. 
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Just as shortening the wavelength of light 
used in illuminating a microscope allows 
smaller objects to be seen, use of electrons 
made visible by their effects on photographic 
plates allow physicists to study more minute 
structure in crystalline matter, Dr. Davisson 
explained. The electron waves are diffracted 
by crystals and give rise to diffraction pat- 
terns which are quite similar to those pro- 
duced by x-rays. X-ray studies have given 
much information on matter’s structure in 
the past decade. 

The scattering power of atoms is about a 
million times greater for electron waves than 
for x-rays, Dr. Davisson explained. The elec- 
tron waves will therefore give information 
chiefly regarding the structure of surfaces of 
crystals, whereas the x-rays give information 
about the structure of the bodies of crystals. 
He also expects that the electron waves will 
allow the study of layers of gas attached to 
the surfaces of metal crystals —Science News 
Letter, June 27, 1931. 





X-Rays Are Most Destructive To Young, 
Growing Cells 

X-rays in sufficient doses are destructive to 
all kinds of living cells, but they are most 
destructive to cells that are physiologically 
young and active. 

This is one of the basic physiological facts 
that underlie radiotherapy, Dr. Arthur U. 
Desjardins of the Mayo Clinic told a meet- 
ing of the American Association for the Ad- 
vancement of Science in Pasadena. It fol- 
lows from this principle that tissues that re- 
main “chronically young” respond to x-ray 
dosage much smaller than those needed for 
effect on maturer tissues. 

The most sensitive of all the cells in the 
human body are certain classes of white blood 
corpuscles, and the glands and other tissue 
masses where these are found most thickly 
are also very sensitive to the destructive rays. 
Dr. Desjardines inclines to the opinion that 
the easy destructibility of these white blood 
cells is at the bottom of the value of x-ray 
therapy in certain inflammatory conditions. 
White blood corpuscles crowd around foci of 
infection, causing inflammation. The x-rays 
break them down, releasing the germ-destroy- 
ing substances they have formed within them- 
selves, and thereby hastening the death of the 
trouble-causing bacteria. 
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Certain kinds of tumors and cancers can 
be treated with x-rays because the cells con- 
stituting them are physiologically younger 
than the surrounding tissues. The diseased 
growths are therefore destroyed by doses of 
x-rays that do no appreciable harm to the 
healthy tissues. 

The most sensitive of normal body tissues 
are the mucous surfaces lining the digestive 
and certain other cavities. Muscle, bone and 
nerve tissues are among the most resistant.— 
Science News Letter, June 27, 1931. 





New Process Cheapens Ultraviolet Glass 

Development of a completely automatic 
process of manufacturing window glass of 
high ultraviolet transparency has made pos- 
sible the production of this glass in quantity 
at about one-fourth the cost under old meth- 
ods. The new glass has been described by 
Donald E. Sharp, glass technologist. 

The new process has been installed in a 
large commercial plant in which, during the 
first month of operation under the new sys- 
tem, approximately 200,000 square feet of ul- 
traviolet transmitting glass were manufac- 
tured. Production for the remainder of the 
year is expected to reach nearly 2,000,000 
square feet. 

While methods of making ultraviolet trans- 
mitting glass have been known for years, Mr. 
Sharp explained, it has been possible to make 
glass for workable commercial quality only in 
relatively small amounts with much hand la- 
bor and at great cost. Although glass made 
under the new process still costs two or three 
times as much as ordinary glass, it is cheaper 
than plate glass and about 75 per cent less 
than it was six months ago. 

Technical difficulties involving composition, 
crystallization, and annealing are overcome by 
the new process, Mr. Sharp stated. It was 
explained that a special variation of the Four- 
cault window glass system, which permits the 
drawing of large, continuous sheets, is used. 
As is generally known, this glass must be al- 
most entirely free of iron. 

“Up to the present, attempts to make ultra- 
violet transmitting glass in this country by 
automatic means have resulted only in the 
production of glasses which in ordinary thick- 
ness had an ultraviolet transmission of only 
two or three per cent for the ultraviolet wave- 
length known a 302 millimicrons. The new 
process produces a glass that will transmit 
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permanently through the standard thickness 
of about eight one-hundredths of an inch, 
more than 50 per cent of the ultraviolet light 
it receives from the sun.” — Science News 
Letter, July 4, 1931. 





X-Rays Made Without Using X-Ray Tube 

X-rays have been produced by a new meth- 
od which does not require the use of the 
usual x-ray tube, by M. G. Reboul of the 
Physics Laboratory, Montpellier, France. The 
x-rays are produced when electric currents 
are driven through solids of high electrical 
resistance with the help of high electrical 
pressures. 

In materials that conduct the electric cur- 
rent badly, like the magnesia, alum and yel- 
low oxide of mercury used in these experi- 
ments, most of the voltage used is taken up in 
driving the current across one end of the 
specimen. At this point where the large fall 
of voltage occurs, x-rays of low penetration 
are produced. 

In order not to interfere with the emission 
of the radiation, the electrode at which this 
large fall of voltage occurs is given a grid 
form. The material used is in the form of 
rods, about three and a half inches long and 
an inch in diameter, surrounded by ebonite, 
and an arrangement is provided for pressing 
the electrodes against the ends of the rod by 


means of an ebonite screw.—Science News 
Letter, July 4, 1931. 





Positive Facts About Cancer Summarized 
Before Surgeons 

Cancer is today a greater menace, a more 
formidable scourge, than any other malady 
threatening our national life, with the excep- 
tions of crime and the drink habit,’’ declared 
Dr. Howard A. Kelly of Baltimore during 
the meeting of the American College of Sur- 
geons in Philadelphia. 

“With all our efforts, experimentations and 
investigations, we are as yet far removed 
from any worth-while knowledge. of the ulti- 
mate cause or causes of this dread enemy,” 
he said. We do, however, know a few helpful 
things about it. First, we know it is not con- 
tagious. Second, like every other ill in life, it 
is most successfully treated in its earliest 
stages when it is a purely local affair. Finally, 
we know certain preventive measures which 
can be taken. 
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“The golden rule of prevention is to look 
upon every persistent sore or lump in the 
skin, breast, mouth or any accessible part of 
the body as potentially serious until a com- 
petent doctor or surgeon declares otherwise,” 
Dr. Kelly said. Any unusual condition should 
be investigated at once. Delay is dangerous, 
he emphasized. The sad habit of watching 
lumps or lesions until their nature becomes 
obvious and both doctor and patient are at 
length persuaded that something ought to be 
done is responsible for the loss of many 
precious lives.”—Science News Letter, Janu- 
ary 24, 1931. 





Government to Check Vitamin Food Claims 


Buyers of food have become so vitamin- 
conscious, that an expenditure of over $30,000 
by the Food and Drug Administration will be 
required next year to check up on foods ad- 
vertised as containing these important sub- 
stances. 

In presenting to the House Committee on 
Appropriations the necessity for the vitamin 
work, the Food, Drug and Insecticide Ad- 
ministration pointed out that to take action in 
cases where false claims were made for vita- 
min potency, it would be necessary to have 
scientific tests made, for which work the bu- 
reau is not equipped at present. 

It is believed that the public is being 
cheated of vast sums of money through being 
induced to purchase foods falsely advertised 
as rich in one or more of the essential vita- 
mins. 

The agricultural appropriation bill, passed 
by the House and now before the Senate, 
carries an item of $30,200, for the vitamin 
testing work by the U. S. Department of 
Agriculture—Science News Letter, January 


24, 1931. 





Prof. Linus Pauling to Be Honored 

Award of the A. C. Langmuir prize for 
chemical research to Prof. Linus Pauling of 
the California Institute of Technology was 
announced today by the American Chemical 
Society. The prize of $1,000 will be given 
Prof. Pauling at the 82d meeting of the 
society in Buffalo on Sept 2. Pauling is only 
30 years of age. 
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BOOK REVIEWS 


TEXT BOOK OF PHYSICAL THERAPY. 
By William Benham Snow, M.D. Pp. 708, illus- 
trated with 183 text cuts. Price $10.00. New York: 
Scientific Authors’ Publishing Company, 1931. 

This book is in many respects an extraordinary 
document. It is the posthumous work of a man 
who rose above physical handicaps to leadership in 
his chosen specialty in America. It is distinctly 
autobiographical in character for it embodies some 
three decades of active labor in the service of 
physical therapy. The present volume deals with 
the clinical nature and action of the constant and 
static current, high frequency currents, both medical 
and surgical. 

In spite of the voluminous nature of the text 
there is hardly anything in its pages that has not 
been said by others and probably with equal facility. 
In that sense it is difficult to understand wherein 
the author has fulfilled his objective in contributing 
“a more specific outline of methods, indications and 
dosage of the various physical measures to give a 
better working basis for the student or physician 
unfamiliar with the subject”. The affirmations of 
the author are couched in that enthusiastic, 
trenchant style reminiscent of ante bellum publica- 
tions. The literary quality of the book makes de- 
lightful reading tor it is rich in facile expressions 
and reflects the mature style of seasoned writing. 
As such, it probably offers the best cross-section 
ef the evolutionary history of physical therapy in 
America that has yet been written. Its auto- 
biographical implications are an interesting byprod- 
uct in the development of the author’s thesis, and 
probably will have greater value to future students 
of the subject than its major premise. 

There is much in these pages that recalls the 
quixotic nature of the man. His polemic attempt 
to establish Morton as the discoverer of high fre- 
quency current is about as pathetic as fighting wind- 
mills. His loyalty and affection for Morton, his 
teacher, has unconsciously made him twist the ex- 
isting facts in a manner that does poor credit to 
our understanding of true sportsmanship. In spite 
of all that the author has inferred, Hertz and 
d’Arsonval and Tesla have honestly and_ inde- 
pendently earned their laurels in the field of sci- 
ence. Diligent search of the reviewer has failed to 
elicit any mention in the published work of these 
scientists regarding their obligation to Morton for 
their renowned discoveries. A great deal of this 
type of specious writing is to be found scattered 
in the text, much to the detriment of some very 
fine contributions of a clinical nature. 

The author attains praiseworthy heights in his 
clinical discussion of the various “modalities” util- 
ized in the practice of physical therapy. Practically 


, 


the entire gamut of “modalities” is considered in 
the present work. Striking success has been achieved 
by the author and his many disciples in a host of 
conditions that are usually listed among the failures 
of medicinal therapy. The explanations are fre- 
quently naive and beyond physiopathological inter- 
pretation, but no matter how doubtful the inter- 
pretation of the action of these “modalities”, the 
favorable clinical results attained is the best recom- 
mendation for their use. 

Although we are of the opinion that other exist- 
ing publications would serve a better purpose for 
the beginner of this discipline, we feel that this 
work is a valuable addition to the library of all 
practitioners already oriented in the subject. It is 
rich in clinical exposition and seasoned experience, 
and because of this it is highly recommended to the 
profession. 





HANDBUCH DER KINDERTUBERKULOSE. 
(Two volumes.) By Prof. Dr. St. Engel (Dort- 


mund) und Prof. Dr. C. Pirquet (Wien). Pp. 
1591 and highly illustrated with engravings and 
charts. Paper. Price 64 R.M. Leipzig: Georg 
Thieme. 1930. 


This handbook, encyclopedic in its material and 
size, is a monument to Clement Pirquet, for it was 
the advent of the dermal tuberculin reaction by 
Pirquet which stimulated the vast studies in child- 
hood tuberculosis. 

These two volumes contain monographs by a 
group of the most celebrated students in the world 
on that disease. Edited by Engel of Dortmund and 
the late revered Pirquet of Vienna, the fifteen hun- 
dred and ninety-one pages represent contributions 
from such eminent authorities as Stanley Griffith, 
Anton Ghon, Bruno Lange, Hermann Beitzke, 
Franz Hamburger, Markus Hajek, Rudolph Fischl, 
Hans Kleinschmidt, Arvid Wallgren, Ernest Moro, 
Franz von Groer, Bela Schick, and Theodor 
Frohlich. To those interested in physical therapy, 
the chapters by Oscar Bernhard on the climatic 
treatment of extra-pulmonary tuberculosis will be 
found most valuable. Bernhard, one of the great 
pioneers in heliotherapy, presents a most interesting 
dissertation on the value of air exposure, helio- 
therapy, technique of the sun cure, and the details 
involved in the treatment of the various extra- 
pulmonary tuberculous conditions, such as_tuber- 
culosis of the skin, the serous membranes, lym- 
phatic, bones and joints, genital organs, renal, eye, 
ear, nose and throat, peritoneum, pleura, etc. 
E. Mayerhofer and M. Sarcevic have also con- 
tributed a most excellent chapter with a group of 
fine illustrations depicting the use of sea bathing 
in the treatment of tuberculosis of the bone and 
joints. The patients, strapped to their Bradford 
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frames or other orthopedic appliances, are im- 
mersed in the water of the sea. This procedure 
is an adjunct to the operative and heliotherapy. 
The other chapters on infection, pathogenesis, 
epidemology, pathology, prognosis, and the various 
clinical manifestations of tuberculosis in childhood 
are encyclopedic in extent, and the authenticity is 
guaranteed in the names of the contributing authors. 
Every student of this disease should not fail to 
add to his library so important a publication. I 
feel it would not be amiss to mention the excellence 
of the publisher’s art that has gone into the de- 
velopment of this wonderful publication. 





PRACTICAL DIETETICS FOR ADULTS 
AND CHILDREN IN HEALTH AND DIS- 
EASE. By Sanford Blum, A.B., M.S., M.D., Head 
of Department of Pediatrics and Director of the 
Research Laboratory San Francisco Polyclinic and 
Post-Graduate School. Fourth revised and enlarged 
edition. 380 pp., $4.00. Cloth. F. A. Davis Com- 
pany, Philadelphia, Pa. 1931. 

The place of the diet in the field of medicine 
plays an important part not only in the correct 
treatment of different ailments, but in maintaining 
one’s good health. The volume here reviewed is 
divided into two parts, Dietary for Adults in 
Health and Disease and Dietary for Infants and 
Children in Health and Disease. 

In striving for clearness and simplicity which is 
the aim of the author it seems as if much has been 
omitted. The book abruptly opens with a discussion 
of “Acidosis”, and all diseases are discussed there- 
after in alphabetical order as to what “to eat” and 
what “to avoid”. This method of presentation, con- 
sequently, involves repetition. 

Some of the newer ideas of diet in disease have 
not been incorporated. For example, in the dis- 
cussion on Acute and. Chronic Nephritis, the old 
idea of using meat sparingly is advocated without 
cognizance of the fact that milk and eggs are per- 
mitted freely, two foods with a high protein value. 
No mention is made that if meat is taken, eggs 
should be spared. Eggs are recommended as a 
choice at every meal. In listing vegetables, the pa- 
tient is free to choose “any” as a salad. No pre- 
caution is sounded, for example, as to avoiding 
cucumbers, tomatoes or asparagus. 

The popular treatment of epilepsy and migraine 
by a high fat and a low fluid intake is not men- 
tioned. It is disappointing to find no reference as 
to amounts of food quantities or numbers of 
calories. Much space is devoted to the subject of 
infant and child feeding, a very necessary knowl- 
edge and one which is welcomed by the general 
practitioner. 

The author is to be commended in calling our 
attention in a forcible way to preserving our health. 
Just how one is to arrive at this successfully is to 
be questioned inasmuch as no discussion is to be 
found of fundamental food principles, and the con- 
sequent knowledge of a balanced diet. The book is 
to be recommended if a none too critical work on 
diets is desired as it represents a painstaking 


accumulation of the experience of one who has 
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spent much time prescribing these diets under given 
conditions. 





PHOTOBIOLOGIE: Fundamentals — Results — 
Outlook. By Ludwig Pincussen. Dr. Med. et Phil. 
Director Der Biolog.-Chemischen Abteilung Am 
Stadt. Krankenhaus Am Urban Zu Berlin. Pp. 543 
with 101 illustrations. Price, paper, 36.M.; bound, 
39.M. Leipzig: Georg Thieme, 1930. 

This book is one of the finest examples of 
scholarly exposition on the general and specific ac- 
tion of light radiation that has come to our atten- 
tion in recent years. In its pages are incorporated 
one of the most substantial surveys and interpreta- 
tion of the basic facts regarding the action and 
future outlook of photo-radiation that has been 
gathered together in any single volume. Every 
page, every chapter, is solidly crammed with im- 
portant facts—facts of interest to the physicist, 
chemist, biologist and physician. The many refer- 
ences introduced as footnotes offer some very fine 
collateral reading for the student who is especially 
interested in any phase of the subject. 

The work is divided into two sections. The first 
part deals with the physical nature of radiation; 
that is to say, its laws, color and absorption, 
fluoresence and _ light sources; measurements, 
chemical action of light; isomerization, polymeriza- 
tion, oxidation and reduction, photo-synthesis and 
other reactions. Nearly one-half of the volume is 
devoted to the consideration of the physical and 
photochemical action of photo-radiation. 

The second division discusses the action of these 
rays of biologic structure. Fifteen chapters of solid 
exposition have been devoted to this section. The 
material throughout the book is thoroughly checked 
by mathematical data, formulae and tables. From 
this point of view it may be presumed that the 
book will probably be read with greater apprecia- 
tion ky those more mathematically inclined. It 
should, however, be pointed out that in spite of its 
mathematical background, this book is probably one 
of the richest sources of information on the ac- 
tion of ultraviolet radiation in connection with liv- 
ing material that has been published in any langu- 
age. The serious minded student of the subject, be 
he physicist, chemist or physician, will, welcome Dr. 
Pincussen’s labors as a rare contribution. The pub- 
lishers are to be commended for the fine coopera- 
tion devoted to the physical makeup of the book. 
The clear type, the illustrations and the exact repro- 
duction of complicated formulae are indications of 
the painstaking labor that entered into the construc- 
tion of the book. The book is highly recommended 
to the profession and to students of photobiology. 





ORTHOPAEDIC SURGERY. By Roval 
Whitman, M.D., M.R.C.S., (Eng.), F.A.C.S. Pp. 
1085 with 981 engravings. Cloth $10.00 net. Phila- 
delphia: Lea & Febiger, 1930. 

The ninth edition of Whitman’s book represents 
the most conservative and detailed exposition on 
orthopaedic surgery produced in America, Each 
edition has anticipated the newer tendencies and 
kept pace with conservative innovations and special 
progress. The present volume therefore embodies 
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the most representative opinions on the subject. 
Each chapter is monographic in character and ex- 
haustive in quality. By this is meant that each sub- 
ject has been brought down to date, elaborated in 
proportion to its importance and rounded out in a 
manner both satisfactory to the specialist and com- 
prehensive to the general practitioner. The text is 
generously illustrated with splendid engravings thus 
greatly enhancing the value of the exposition. One 
cannot refrain from complimenting the publishers 
for the clear type and pleasing makeup of the 
book, facts, readily sensed by the average reader 
but seldom given expression. We cannot refrain 
from once again stating that this book is probably 
the most authoritative and comprehensive contri- 
bution in orthopaedic surgery in the American 
language. It should especially appeal to the in- 
dustrial surgeon and specialist in physical therapy 
because of their allied interest in the subjects which 
are so comprehensively discussed in this book. The 
book is highly recommended to the profession. 





MAN AND THE STARS. By Harlan True 
Stetson. Director of the Perkins Observatory, Ohio 
Wesleyan University. Pp. 221, with 56 half-tones 
and illustrations; $3.00, Cloth. Whittlesey House 
(McGraw Hill Book Company) New York, 1930. 

This work is an informal treatise on astronomy, 
presented in four parts, each part consisting of from 
three to six chapters. The author’s foreword is 


especially woith reading as it at once introduces 
the reader to the style, the aim and the ability of 
the author to present a difficult subject in a popular 
and fascinating manner. He tells us he is not offer- 
ing a text book, although various chapters do in- 
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corporate material given in certain academic lec- 
tures as well as the author’s views on certain popu- 
lar questions which have confronted him in these 
lectures. 

The human touch which the writer’s style gives 
to the presentation of the contributions of such men 
as Huyghens, Herschel, and Newton is particularly 
noted. As the author states, while not intending 
biographical sketches, he does want to portray what 
he calls “the romance of science.” There is always 
something impressive about the expression of a sci- 
entist, one who has spent much of his time and 
energy on the abstract. His work, when we read it, 
seems to be free from the entanglements of human 
nature, which, to the reader is indeed relaxing. 
The author puts us continually at our ease in the 
study of the physical sciences. For example, in 
explaining Doppler’s law he cites in way of ex- 
planation that the sound of a country church bell 
as we drive towards it has the sound of a rising 
pitch, “as if in happy anticipation of a small in- 
crement in the congregation as the result of the ap- 
proaching car.” Likewise, a sudden drop in the 
sound and a corresponding drop in interest occurs 
as we drive away from the bell. 

Many similar examples could be given which 
prove the author’s ability in reducing his subject to 
simple and understandable language. He finally 
leaves us with the thought that the mind is the only 
persisting reality. This book is to be recommended 
to those who have their minds so “keyed-up” to re- 
sponsibilities, that their manner of recreation cannot 
consist in a complete “let-down” but a transfer of 
interest which should also be stimulating. 
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The Influence of X-Ray Lesions of the Intestinal 
Mucosa on Absorption of Glucose and Other 
Sugars. K. W. Buchwald. 


J. Exper. Med., 53:827 (June) 1931. 


A sublethal dose of x-rays was applied over the 
abdomen of rats and over the thorax for control 
purposes. 20 and 40 hours after radiation (i.e. dur- 
ing the “latent period”) the rate of absorption of 
glucose, fructose and mannose was markedly dimin- 
ished. Simultaneously definite histological changes 
were observed in the intestinal mucosa. In spite of 
the decrease in the absolute amount absorbed, the 
relative rate of absorption of the three sugars men- 
tioned remained nearly unchanged, indicating that 
the epithelial cells retained their-selective action on 
sugars. 





The Symptomatology and Treatment of Alcoholic 
Peripheral Polyneuritis. Albert T. Steegmann. 


The Physiother. Rev., 11:2 (Jan.-Feb.) 1931. 


The aim in the treatment of alcoholic peripheral 
polyneuritis may be approached from several view- 
points. First, supportive treatment during the pe- 
riod of nerve destruction and regeneration. Second, 
the prevention of contractures which may produce 
severe deformity if allowed to develop. Third, es- 
tablishing proper rapport with the patient’s mental 
attitude. 

Absolute abstinence from alcohol is the first es- 
sential of treatment. The physiology of sensation 
is useful in determining the type of supportive treat- 
ment to be given at various stages. During the 
acute, painful stage continuous dry heat should be 
given by means of a light cradle or heat lamp. The 
extremities should be wrapped in cotton and sup- 
ported in such a way as to prevent contractures. 
That means a right angle splint for the feet and 
cock-up splint for the hands. To prevent contrac- 
tures at the knees an extension on the splint of a 
few pounds of weight is necessary. Gentle stroking 
and kneading of the muscles may be begun as soon 
as they are no longer painful. Active massage and 
the galvanic current may be started when all pain 
and tenderness have disappeared. As soon as the 
wrists can be manipulated the cock-up splints should 
be removed and the wrists supported on. the exten- 
sor surfaces by means of an elastic extensor sup- 
port fastened to gloves, thereby giving extensor 
muscle action, temporarily. 

The prognosis is usually good, but the condition 
runs a course of from seven months to two years. 
Recovery in the legs may not be entirely complete 
but it is in the arms, as a rule. 

Recurrences are frequent if alcohol is again used. 
The nerve fibers, when once damaged, are more 
susceptible to the same toxic agent. 










































In treating the neuritides, because the progress is 
slow, the patient in the average hospital where ex- 
tensive physiotherapy can be used may become quite 
discouraged. He appreciates “laying on of the 
hands.” It helps to keep up his morale. We must 
remember that “the patient has the disease as well 
as the disease has the patient.” The physiotherapist 
by her contact with the patient can not only apply 
scientific procedures but can also do a great deal 
to encourage and interest the patient during the 
long process of nerve regeneration with its subse- 
quent return of function. 
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Roentgen Studies on Etiology of Urethral Inconti- 
nence. F. von Mikulicz-Radecki. 


Zentr. fiir Gyn., 55:795 (March 14) 1931. 


In his roentgen investigations on the etiology of 
urethral incontinence, von Mikulicz-Radecki made 
side exposures of the patients while standing, and 
also when they were reclining. He describes the 
technic of the examinations which he performed on 
thirty-five women. Twenty-three of these had 
urethral incontinence, whereas the other twelve were 
normal and served as controls. If innervation dis- 
turbances of the sphincter are disregarded, there are 
three factors which might cause urethral inconti- 
nence; namely (1) direct injury of the muscles of 
the sphincter (tearing, scars and atony), (2) de- 
scent of the connective tissue supporting the trig- 
onal section of the sphincter, and (3) injury of the 
sphincter attachment in the urogenital diaphragm. 
All these factors are mainly caused by obstetric in- 
juries, and in many cases of incontinence all three 
factors are involved—Ab. J. A. M. A., 96:2170 
(June 20) 1931. 


ee ee eee a pes 


oe IR a 


Re Baer ry Ne 





Treatment of Pernicious Anemia by Ultraviolet 
Rays. D. I. Macht. 


Brit. Jour. Act. and Phys.,, 5:228 (February) 
1931. 


The author found that the blood in pernicious 
anemia patients was markedly toxic for Lupinus 
albus seedlings, while the blood of patients with 
other types of anemia did not show this peculiar 
toxicity. Further experiments showed that irradia- 
tion of pernicious anemia blood in quartz contain- 
ers with ultraviolet rays markedly reduced this 
toxicity; this detoxifying action of the ultraviolet 
rays could be increased by the addition of a sensi- 
tizer in minute quantities to the blood; the most 
active sensitizer was found to be the sodium salt 
of tetra-brom-fluorescein or chemically pure eosin. 
In view of these findings a number of patients 
with pernicious anemia have been treated by vari- 
ous clinicians with general ultraviolet irradiation, 
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using either a mercury vapor or carbon arc lamp; 
and the blood tested for toxicity by the author’s 
method at intervals. Some of these patients were 
also given eosin in doses of about 40 mg. intraven- 
ously ten to fifteen minutes before light treat- 
ments. In these cases, the patients showed a very 
definite improvement in both subjective and objec- 
tive symptoms; the blood count returned nearly 
to normal, and the color index was reduced. At 
the same time the toxicity of the blood as tested by 
the author’s phytopharmacological method was 
markedly decreased or disappeared entirely. No 
other form of treatment has so marked an effect 
on the toxicity of the blood serum. In some cases 
of pernicious anemia that did not respond well to 
liver treatment, the toxicity of the blood has been 
found to be high; ultra-violet irradiation and eosin, 
in these cases, not only reduced the toxicity of the 
blood, but also resulted in marked clinical and 
hematological improvement. The most efficient wave 
lengths have been found to be between 3130 and 
2967 A. U—Ab. M. T and L. I. M. J., 59:224 
(June) 1931. 





Roentgen Irradiation Treatment of Insomnia. H. 


Uiberall. 
Med. Klin. 27:465 (March 27) 1931. 


Before reporting the results of his attempt to in- 
fluence certain forms of agrypnia by roentgen irra- 
diation of the basal portions of the brain, Uiberall 
discusses the types of agrypnia. He differentiates 
between the primary and secondary forms. The 
primary form is due to a disturbance in the sleep- 
ing mechanism of the brain, whereas in secondary 
agrypnia the cause lies outside the sleeping mechan- 
ism, in psychic factors, pain or external irritants. 
Roentgen therapy is successful only in the primary 
cases. Primary agrypnia may result from encep- 
halitic processes, from toxic injuries of the sleep 
center in the course of generalized diseases, from 
hormonal disorders or from fixation of formerly 
existing secondary agrypnia. The author’s method 
of treatment was roentgen irradiation of both tem- 
ples and of the center of the forehead in order to 
reach the hypophysis. The single dose was about 
one-third of the unit skin dose, which was varied in 
individual cases. It was applied through a filter of 
0.5 mm. of zinc, with 170 kilovolts, at 30 cm. focus 
distance, and on a field measuring 6 by 6 cm. The 
three fields were irradiated at intervals of from 
two to four days. If necessary, a second series was 
applied from three to four weeks later. Among 
thirty patients treated in this manner there were 
nine patients with secondary agrypnia, and in none 
of these was the treatment effective. Of the twen- 
ty-one patients with primary agrypnia, ten were 
cured completely by the roentgen irradiations, four 
showed improvement, in three others the effect was 
uncertain and in four patients there was no effect 
whatever, From these results the author concludes 
that roentgen irradiation of the basal portions of 
the brain is a promising method for the treatment 
of primarv isomnia.—Ab. J. A. M. A., 96:2169 
(June 20) i931. 
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Effect of Exposure to Ultrahigh Frequency Field on 
Growth and Reproduction in White Rat. 
A. Knudson and P. J. Schaible. 

Arch Path., 11:723 (May) 1931. 
The authors assert that, since the development of 

a high frequency oscillator for the production of 

artificial fever in man, it has become of increasing 

importance to know the biologic reactions produced 
by such an agent. They accordingly planned an 
investigation to determine the effect of exposure to 

a high frequency field on growth and reproduction 

in the white rat. It was found that exposure of 

young rats to an ultrahigh frequency field for 
periods of from one-half to one hour daily and 

raising their body temperature to 40.5 C. (104.9 F.) 

does not seem to retard their growth appreciably. 

The reproductive organs in the male and female 

rats are not appreciably affected, so that there is no 

loss in power to breed. Repeated exposure of rats 
to an ultrahigh frequency field in which the body 
temperature is raised to 40.5 C. does not produce 

any abnormal pathologic lesions.—Abs. J. A. M. A., 

97:349 (Aug. 1) 1931. 





Physiologic and Biochemical Changes Resulting 
from Exposure to an Ultrahigh Frequency Field. 
A. Knudson and P. J. Schaible. 


Arch. Path., 11:728 (May) 1931. 


According to Knudson and Schaible, the body 
temperature of dogs can be raised to any desired 
point by exposure to an ultrahigh frequency field. 
The temperature returns to normal quite rapidly 
unless the animal has been heated above 42 C. 
(107.6 F.). Animals heated above 42.5 C. (108.5 
F.) for any great length of time do not survive 
treatment. Exposure of animals to an ultrahigh fre- 
quency field results in loss of weight, which is de- 
pendent somewhat on the length and intensity of 
treatment. There is also a decrease in blood vol- 
ume amounting in some experiments to as much as 
25 per cent. The concentration of the blood was 
also evidenced by the increase in cell volume and 
hemoglobin. Weight and blood volume usually re- 
turn to normal within twenty-four hours. Raising 
the temperature of animals to 41.7 C. (107 F.) does 
not produce any great change in hydrogen ion con- 
tent of the plasma, although there is a tendency 
toward a condition of alkalosis. With higher 
temperatures, the tendency is toward a condition 
of acidosis, apparently caused by great increase in 
the production of lactic acid. The increase in lactic 
acid is probably due to greatly increased tissue 
metabolism resulting in a tissue anoxemia. Changes 
in the chloride, total protein and total base are 
accounted for by the dehydration. Bicarbonate was 
greatly reduced, owing to excessive pulmonary ven- 
tilation with rise in body temperature. Changes in 
the inorganic phosphorus were somewhat variable, 
although with a maximum temperature to 41.7 C. 
there is a marked reduction. Nonprotein nitrogen 
of the blood is generally increased; in some in- 
stances the increase is over 200 per cent. Urea 
creatinine and amino-acid nitrogen are 
also increased. These increases are accounted for 
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by the increased metabolism resulting from rise in 
temperature and by the oliguria. The blood sugar 
content in most of the experiments shows an in- 
crease, in some cases amounting to as high as 150 
per cent. The greatest increase in blood sugar 
occurs in those experiments in which the pH has 
been lowered the most.. There is an increase in 
both the red blood cells and the total white cells. 
Besides the increase in red cells there is in many 
instances a marked increase in immature forms of 
red cells, suggesting a stimulation of the hemato- 
poietic tissues—Abs. J. A. M. A., 97:350 (Aug. 1) 
1931. 





Morphologic Changes in Animal Tissues Due to 
Healing by Ultrahigh Frequency Oscillators. 
V. C. Jacobsen and K. Hosoi. 


Arch. Path., 11:744 (May) 1931. 


Jacobsen and Hosoi describe the effects on ani- 
mal tissues of exposure in the electrostatic field of 
a high frequency oscillator. Twenty-three dogs, 
twenty-seven adult white rats and three guinea-pigs 
were used in the experiment. A marked hyper- 
thermia was produced in the animals, the amount 
of temperature increase being controllable by alter- 
ing either the voltage or the distance between the 
plate electrodes of the apparatus. The morphologic 
changes occurring in the tissues were congestion of 
the organs, peripheral hyperemia, cloudy swelling, 
fatty degeneration, dehydration, glycogen depletion, 
focal hemorrhages, especially in the _ gastro- 
intestinal tract, epithelial hyperplasia in the 
parenchymatous organs and stimulation of the bone 
marrow. Following prolonged periods of heating, 
degenerative lesions occurred in the male germinal 
epithelium. From a morphologic point of view the 
alterations observed differ but little from the effects 
of fever produced by various other methods, but 
the ease with which the temperature can be con- 
trolled in the high frequency field of this apparatus 
and the character of some of the tissue responses 
suggest possible therapeutic applications.—Abs. 
J. A. M. A., 97:350 (Aug. 1) 1931. 





Birthmarks and Hemangiomas of the Oral Cavity. 
D. Y. Keith, M.D. 


The Radiological Review, 53:3 (March) 1931. 


Small repeated applications of radium properly 
filtered will cure most of the thin superficial birth 
marks on the skin or in the oral cavity. Where 
massive tumors are present, or when nodular rap- 
idly growing tumors appear at the site of a birth 
mark or in an haemangioma, radium emanation im- 
planted into the center of the mass or masses will 
give quicker and more pleasing results. Lesions 
of the mucous membrane will frequently give bril- 
liant results as are seen in lesions of the skin with 
little or no scarring. These defects are much more 
sensitive and better cosmetic results can be obtained 
in infancy and early childhood with much less treat- 
ment than when they are allowed to remain until 
adult life is reached. More vigorous treatment is 
necessary if the lesion is rapidly increasing in size. 


Ueber Die Anwendung Der Elektrischen 
Gleichstromtherapie In Der Chirurgie. (On the 
application of electrical direct current therapy 
in surgery). Heinrich Heusser. 


Schweiz. med. Woch, 1929. 59:9 (March) p. 
250-252. 


Electroendosmosis plays the essential part in 
galvano-therapy. For the introduction of electro- 
lytes, the efficient ion of which is the cation, the 
following claims must be raised: first, introduction 
by anode; second, the solution to be introduced 
should be as good a conductor as possible, which 
can be attained by strong dilution, solution in al- 
cohol or sugar solution; third, the applied solution 
should not contain acids nor polyvalent cations. 
Regarding the introduction of anions it is to be 
noted: first, introduction by cathode; second, the 
concentration of the solution should be higher and 
acidified; third, polyvalent cations are to be used. 


The technical performance of the continuous cur- 
rent therapy is simple. The corresponding requisites 
are a pantostat with milliampere-meter, a number 
of electrodes of various size of lead or zinc sheet 
for the indifferent pole, and a cuff as an indifferent 
electrode. The amperage in use commonly amounts 
to 0.5 MA. per square cm., according to the size 
of the electrodes from 10 to 50 to 100 MA. The 
current should be switched on slowly; time of one 
sitting amounts to from 10 to 30 minutes. The 
sittings can be repeated every second or third day 
according to the condition of the skin. As for 
medicaments, the author’s experiences refer to cop- 
per, cocain, iodine and salicyl. The two first men- 
tioned substances are to be introduced by the anode, 
consequently from the positive pole, being cations, 
while for the anions, iodine and salicyl, the nega- 
tive pole is to be taken as active electrode. 

According to the author’s experiences the intro- 
duction of 1 per cent copper sulphate solutions is 
very beneficial in the treatment of fresh, evolving 
furuncles. Skin scars and keloid are softened 
after cataphoresis and favorably influenced by 
iodine from the cathode. In contractures of joints 
of the fingers and wrist, electrophoresis with iodine 
solutions as well as with salicylated solutions yielded 
good results. The author also obtained satisfactory 
and quick effects in cases of sciatica, in which pain- 
ful procedure could be avoided by the application 
of salicyl by way of galvano-therapy. Noteworthy 
results were also obtained in trigeminal neuralgia. 





Bronchogenic Carcinoma. A Pathological Study of 
Sixteen Instances. Frank R. Menne, M.D., 
F.A.C.P., Marr Bisaillon, M.D., F.A.C.P., and 
Thomas D. Robertson, M.D. 


Northwest Medicine, 30:4 (April) 1931, 


1. A study of sixteen instances of primary bron- 
chogenic carcinoma with a correlation of the patho- 
logic and clinical findings is presented. 

2. Primary bronchogenic carcinomas are divisi- 
ble into two distinctive groups, the hilar nodular 
and the diffuse necrotic. Further pathologic classi- 
fication is superfluous and unnecessary, 

3. It is pointed out that the cell type does not 
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offer an exact means of differentiating the various 
forms of primary bronchogenic carcinoma. 

4. The initial site of primary bronchogenic car- 
cinoma may be found in any part of the bronchial 
lining or the submucous glands, but is most fre- 
quent in the primary and secondary bronchi. 


5. Primary bronchogenic carcinoma probably 
never arises from the atrial lining cells. 
6. The symptomatology, physical signs and 


roentgenologic findings can all be explained on the 
basis of the pathologic changes. 

7. In our opinion there is a definite increase in 
the incidence of primary bronchogenic carcinoma. 





Edward A. 


Rational Therapy in ‘‘Rheumatism’’. 


Rich. 


The Physiother. Rev., 11:10 (Jan.-Feb.) 1931. 


To use vaccine and medical treatment alone is 
not enough. Joints are sore, swollen and contract- 
ed. Local treatment is of vital importance because 
it makes use of certain physiotherapy measures such 
as heat and massage. After years of experience we 
cling to hydrotherapy—Hot brine packs, hot towels, 
hot glucose baths, and colonic lavage. In our “Rheu- 
matic Center” we have perfected the use of large 
heated tanks of glucose with the fluids ranging over 
one hundred degrees according to the condition. 
Glucose is easily kept sterile, holds the heat ‘a long 
time, has osmotic powers, contains an astringent 
that hastily dries oozing, perspiring skin, and af- 
fords a vehicle of supplying heat easily borne at 
high temperatures. Glucose is a solvent, and when 
immersed, joints respond gratefully to massage. We 
believe that glucose is one of the best means of 
applying the needed hydrotherapy. 

Nothing need be said further regarding the mas- 
sage that follows heat immersion. We all know the 
value of soft, stroking, long continued manipulation 
and its effect on reducing joint swelling, in toning 
up atrophied muscles, and in relieving soreness. It 
is needless ‘to add, when talking to trained thera- 
pists, that the overuse of massage by too long or 
too rough manipulation is a damning procedure, in- 
creasing muscular fatigue and damaging already ter- 
ribly sore joints. 

Combined vaccine, constitutional orthopedic and 
physiotherapeutical treatment now offers cure to 
80 per cent of our chronic arthritics who have not 
progressed into the state of gross joint deformity. 





Scoliosis. A Steindler. 
The Physiother. Rev., 11:7 (Jan.-Feb.) 1931. 


The outlook in treatment of scoliosis is more 
hopeful today because of closer correlation between 
morphological and functional aims. No special or 
single standard of treatment can be applied to all. 
On the contrary there exists at present several meth- 
ods which embody certain range of indications. They 
are: (1) the compensation method, (2) the forcible 
correction combined method, (3) the spine fusion 
method. (Hibbs, Albee). The author believes that 


any of these methods are of value in special in- 
stances and the choice of selection of method rests 
with the experiences of the orthopedic surgeon. No 
particular method is suitable in all instances. 
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Treatment of Arthrosis. F. Coste, J. Forestier 


and J. Lacapére. 
Presse Medicale, 39:715 (May 16) 1931. 


Coste and his associates state that to outline the 
treatment of arthrosis it is only necessary to recall 
its pathogenic factors and its principal lesions. 
Among them they enumerate: (@) circulatory fac- 
tors (arteriosclerosis, disorders of venous circula- 
tion), endocrine factors (especially ovaries), 
humoral factors (autointoxication or heterointoxi- 
cation, sometimes gouty diathesis), limitation if 
not absence of inflammatory processes, and de- 
generative or dystrophic nature of the _ lesions; 
(b) importance of local mechanical factors (acci- 
dental or habitual static traumatisms) and local 
disorders of a circulatory, nervous or trophic na- 
ture; and (c) hypertrophic lesions, osteophytic, pri- 
marily osteocartilaginous and very little synovial, 
which wear away and destroy the centers of the 
cartilage. Under general medical treatment the 
authors include vaccines, protein therapy and 
phlogotherapy. They do not advise intravenous in- 
iections of colloidal substances. They recommend 
the use of chemotherapy, emphasizing the fact, 
however, that gold preparations are inactive. In the 
local treatment, they advise intra-articular injec- 
tions of various lubricating substances, Para- 
articular proliferations may be influenced directly 
by local injections of various substances, such as 
iodized poppyseed oil or mixtures with camphor 
or benzyl salicylate as the base. For disorders of a 
mechanical origin the authors advocate the surgical 
and orthopedic correction. Among the measures of 
physical therapy, they outline vasodilator and 
calorific procedures for the activation and the modi- 
fication of the local circulation; hot baths, various 
heating apparatus, infra-red rays, actinotherapy, 
heliotherapy and diathermy; also radiotherapy, 
ionization of the lesions of arthrosis, massage and 
immobilization.—Abs. J. A. M. A., 97:357 (Aug. 1) 
1931. 





The Prostate in General Practice. Ignatius J. 


Murphy, B.S., M.D. 
The Radiological Review, 53:3 (March) 1931. 


There pass into the average physician’s office 
daily many early cases of prostatic obstruction. The 
alert family physician is finding these cases and is 
asking for a fresh sample of urine for microscopic 
study, regardless of whether the man comes com- 
plaining of something else or merely accompanies 
another patient. 

Beginning prostatic obstruction can usually be en- 
tirely relieved by palliative measures. Radium and 
x-ray give very definite results in selected cases of 
both benign and malignant obstruction. 

The diagnosis and the treatment of the late cases 
with all the complications have been worked up in 
elaborate scientific detail. Educational propaganda 
for unearthing the early case by life insurance com- 
panies and by health agencies have not kept pace 
with either that of cancer or tuberculosis. 




















Penetration of Light Through Human Skin. A. 


Bachem and C. I. Reed. 
Am. Jour. Physiol., 97:86 (April) 1931, 


Bachem and Reed state that visible and near in- 
fra-red rays are strongly absorbed by the blood of 
the corium and subcutaneous layers, with direct ef- 
fects on the blood to be expected. The heating ef- 
fect must be rather mild on account of the small! 
absorption in the epidermis and the strong convec- 
tion by the blood stream. The far infra-red has 
little penetrating power. Most of it is absorbed 
in the epidermis. The heat produced is slowly con- 
ducted away by the blood stream and by the air. 
Overexposure of the germinal layer may lead di- 
rectly to blistering. There is greater variation in 
percentage penetration of ultraviolet than in other 
parts of the spectrum. At 280 millimicrons the ab- 
sorption in the corneum and prickle-cell layers is 
pronounced, The great antirachitic effect of this 
wavelength must occur in or about these layers. On 
both sides of this band, near 300 and 250 millimi- 
crons, the penetration is greater, more radiation 
reaching the stratum malpighii and the corium. 
These observations indicate that erythema produc- 
tion occurs in the germinal layer (or the corium) 
under the shadow of the upper layers. The stratum 
corneum and granulosum must play an important 
part in the light protection of these sensitive layers. 
From 250 millimicrons down the absorption in the 
horny layer increases rapidly. Near 200 millimicrons 
the absorption is so complete as to prevent any ra- 
diation from reaching the living layers of the skin. 
—Ab. J. A. M. A. (June 20) 1931. 





Radiotherapy for Inflammatory Conditions. 


Arthur U. Desjardins. 
J. A. M. A. 96:401 (Feb. 7) 1931. 


Among the conditions in which x-rays are of dis- 
tinct value are furuncle, carbuncle, abscesses of soft 
tissue, peridental infection, acute adenitis, onychia, 
paronychia and erysipelas. In all of these, small 
doses are preferred; only one or two treatments 
are necessary, and the x-rays are applied to a zone 
which includes normal tissues well around the 
lesion. The dose should be from one-tenth to one- 
half the erythema dose. Desjardins assumes that 
the infiltrating cells, leukocytes and lymphocytes 
contain or elaborate within themselves the protec- 
tive substances or other means which enable them 
to destroy or neutralize the bacterial or other toxic 
products that give rise to the defensive inflamma- 
tion. Irradiation by destroying the infiltrating lym- 
phocytes causes a liberation of the protective sub- 
stances and makes them even more readily available 
for defensive purposes than they were in the intact 
cells. He cites the following evidence: The rapidity 
with which irradiated inflammatory lesions recede 
corresponds to the rate at which normal lympho- 
cytes are known to be influenced by x-rays, and a 
small dose of irradiation is sufficient to procure the 
desired effect. Also, roentgen therapy is most ben- 
eficial during the infiltrative stage of the inflamma- 
tory process. In his experience roentgentherapy 


has been without effect in a relatively few cases, 
but there has never been an unfavorable action. 
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The patients who have been benefited have been 
given a small or moderate dose of x-rays. The lit- 
erature is critically analyzed and a full bibliography 
is appended.—Abs, Archives Derm. & Syph., 
23 :4:736 (April) 1931. 





Influence of Natural and Artificial Light on Basal 
Metabolism in Human Beings. G. Arnautov and 


E. Weller. 

Zeitschr. f. d. ges. Exper. Med., 76:694 (May 16) 
1931. 

Arnautov and Weller found that the basal 


metabolism of human beings is higher when the 
person is under the influence of either natural or 
artificial light than when the person is in the dark. 
Pulmonary ventilation is likewise greater under the 
influence of light. The authors emphasize that all 
the other factors that influence the basal metabolism 
were considered,.so that, although the increase is 
slight, it cannot be doubted that it is actually caused 
by the influence of light—Abs. J. A. M. A., 97:361 
(Aug. 1) 1931. 





Zur 
sausens. 
aurium). 
Sommer. 


Monatsschr. f. Ohrenhlkde u. Laryngo-Rhinol. 
1929. 63:10. (Okt.) P. 1019. 


Patients suffering from “buzzing in the head” as 
a rule exhibit increased blood pressure and other 
phenomena or disturbances of the vasomotor sys- 
tem; climacteric women constitute the chief con- 
tingent. The authors desist from local treatment in 
such cases—unless it be absolutely indicated by a 
lesion of the middle ear or nose—and first attempt 
to produce improvement by medicinal means 
(masculine or feminine polyhormone, eventually at 
the same time Klimasan). In case of failure, pa- 
tients are ordered to take a bath on alternate days, 
the water of which is from 27° R. cooled down 
to 24° R., while the patient is therein. Duration 
of the bath is about 10 minutes, then rubbing or 
still better, slight massage; on days without baths, 
the patients are given a whole pack. On two large 
woolen coverlets is laid a dry sheet and over it a 
wet one. Then the patient lies down and is then 
quickly wrapped up in the wet sheet (each inferior 
extremity separately, the other layers are finally 
quickly joined over the patient). In most of the 
patients treated in such a manner buzzing of the 
ears ceased in relatively short time as well as the 
sleeplessness which is related to it. Tinnitus aurium 
disappears quickest in those patients with climacteric 
affections, in which the functional test of the 
cochlear nerve shows little or no disorder. 


Behandlung Des Klimakterischen Ohren- 
(On treatment of climacteric tinnitus 
Ernest Friedlander and _ Ignaz 





Treatment of Verruca Plantaris by Electro-Coagu- 
lation. P. Coignearai. 


Bull. de ’hop. Saint-Michel 2:369 (Nov.) 1930. 


The method used by the author consists in em- 
ploying bipolar electrocoagulation under local anes- 
thesia. The treatment does not prevent the patient 
from continuing his occupation.—Abs. Arch. Derm. 
and Syph., 23:4:739 (April) 1931. 
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Injury to a Joint with. Intra-articu'ar Infusion of 
Blood — Treatment. R. Wachenheimer, Karls- 
rube. 


Medizinische Welt, No. 38, 1930. 


The following treatment is recommended: The 
injured joint should be painted with ammonium 
sulpho-ichtohyolicum and dressed with a luke-warm 
solution of diluted alum. acet. twice daily. The in- 
jured joint should then be placed on a padded 
wooden splint or Cramer splint in a raised position. 
According to the severity of the injury, the ban- 
dage is left on for 2—3—6 or 10 days; as soon as 
it is left off treatment with Ambrine is started. 
Ambrine is a mixture of various paraffins with the 
resin of South American pine trees (obtainable 
from the Ambrine Agency, Dresden A. 1, Jahn- 
strasse 3). Ambrine is also on the market under 
the name of Hygeia-8; source of supply: Fritz Vitt, 
Chemist, Graslitz, Czechoslovakia. The oil is heated 
to about 158 to 176°, painted on the skin with a 
bristle paint brush and covered with a layer of 
cotton-wool which is again covered with hot Am- 
brine and another, thicker layer of cotton-wool 


applied. The dressing should be changed every 24 
hours. Later a day’s pause is made. The dressing 


should be fixed on by an elastic bandage. The pa- 
tient may move about with the dressing on. Mas- 
sage is not absolutely necessary; if carried out too 
soon, massage may produce embolism. On the days 
when the patient is free from treatment he should 
have hot salt baths. The results of this method of 
treatment are very satisfactory—Abs. Ars. Medici, 
11:1:19 (Jan.) 1931. 





Ulcers of the Skin after X-ray and Radium Irradia- 
tion. E. Brunner, Rontgen and Finsen Institute 
of the Lazarus Hospital, Warsaw. 


Strahlentherapie, 36, 1930. 


oil and wax 
Anaesthetic 


Recommendation of a mixture of 
1:6; which has an analgetic effect. 
remedies may cauterize. 1 per cent Rivanol salve 
is also well tolerated. Otherwise Sollux lamp and 
quartz light irradiation are also recommended; the 
latter somewhat carefully locally, or better still as 
general irradiation uncovering the injured tissue, 
according to Artz and Fuhs. Local Finsen irradia- 
tion is also effective. 


Municipal Hospital, Dortmund. P. Eichler. 


Medizinische Welt, No. 43, 1930. 


After x-ray irradiation all injuries or irritation 
of a chemical, mechanical, thermal or physical nat- 
ure should be avoided. The following remedies are 
therefore prohibited: painting with iodine, iodine 
salves, sticking or adhesive plaster, ointments con- 
taining metal substances, or irritating ointments of 
any kind, desquamating pastes, Lysol, alcohol, ben- 
zine, Eau de Cologne, damp compresses or ban- 
dages, particularly with acetate of aluminum, UV- 
rays, diathermy, heated pad, hot water bottles, ice 
bags. Friction by clothes may not take place. In 


the morning and evening the skin is rubbed with a 
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non-irritating salve. Such salves are either lard 
or the Raderma salve (Obermayer and Co., Hanau) 
or Kamillosan salve (Chem. Pharm. Stock Co., Bad 
Homburg). In case of pain no local anaesthetics. 
After the conclusion of the treatment by ointment 
one powders with a non-irritating powder, particu- 
larly in the places where articles of clothing might 
rub the skin. The Raderma salve according to K. 
Hahn (Med. Klinik, No. 44, 1930) is composed as 
follows: Adeps lanae anhydricus 34, Extractum 
aquosum et oleinicum Seminis Terminaliae, Folia 
psidi pyriformis, Radix Rumicis crispi ana 42, 
Vaselin 22, Ceresin 2. This salve is used prophylac- 
tically by x-ray specialists against injuries of irra- 
diation—Abs. Ars. Medici, 11:1:32 (Jan.) 1931. 





A Note on the Treatment of Erysipelas by X-Rays. 
R. Hillhouse Jamieson and F. MHernaman 
Johnson. 


Brit. M. J. 1:57 (Jan. 10) 1931. 


Three cases of facial erysipelas are reported. In 
one case, x-rays were not used. The infection ran 
a protracted course in which the temperature 
dropped by lysis. In the other two cases, x-rays 
were used and the temperature dropped by crisis 
within twelve hours. Small-doses were given daily 
until the patient was cured. Even the hair and eyes 
can be exposed, for the doses are very small, not 
even approaching epilating doses—Abs,. Arch. 
Derm. and Syph., 23:5:969 (May) 1931. 





Remarks on Eucky’s Grenz Ray Treatment. 


Albert Birkmann. 
Dermat. Wehnschr. 92:1902 (Jan. 17) 1931. 


The “Mekapion” of Strauss is advised as a meas- 
uring instrument in giving treatments with Grenz 
rays in order to overcome the uncertainty of dosage 
that is otherwise inherent in the method. The au- 
thor reports an unusual case in which 600 R caused 
an ulcerative reaction, though this dose is only two- 
thirds of that which ordinarily causes a mild ery- 
thema. He suggests hypersensibility to the soft 
rays as an explanation for this reaction.—Abs. 
Arch. Derm. and Syph., 23:5:978 (May) 1931. 





Neue Kopfelektrode Fuer Die Diathermie. (A new 
head electrode for diathermy). F. Halla. 


Med. Klinik, 1929. Ann. 25. Nr. 4. 
P. 153-54. 


For treatment of various portions of the skull by 
high frequency current or currents of other kinds 
the author uses an electrode carrier the shape of 
a metal brace similar to that in use for holding 
head-phones. Instead of telephone ear pieces, plate 
electrodes of various size can be attached. Also for 
fixation of metal olives to be introduced in the 
external auditory meatus, suitable attachments are 
suggested. A bandage serves for treatment of nose; 
it is put transversely round the skull and presses 
two small discoid electrodes against the external 
walls of the nose. 


(Jan.) 











































THE DOANE METHOD OF TONSILLAR 
COAGULATION OFFERS MANY ADVANTAGES 





With the spe- *O” and “OO,” the ring instruments in 
cially designed the illustration, serve as indifferent elec- 
instruments —_pic- trodes and are used on prominent tonsils 
tured, the work hs ; , 

is made safe, free from pillars. The inner portion of the 
easy, and _prac- ring is flat and smooth to evenly distribute 
tically painless. the current. The rings are cut from 
The retractors act tubes of Roman bronze and are fused to 
as indifferent elec- short rods. To facilitate placing the elec- 
trodes. and _con- trodes, the connections are offset. 


fine the current 
to tonsil tissue 





“pB” 


is used for short, anterior pillars and 


only, thus preventing complication of adjacent for tonsil tissue reduced below the edge 
tissues such as the pillars. of the capsule, by placing it within this 
structure. 


“C” is for retracting pillars that are long and free, or 
pillars loosely attached to the capsules. 


P R I C E ¢ Oo M PLETE “D” is placed against the base of the pillar with an 


outward and backward pressure when the mem- 
branes are firmly bound with the capsule and 

$20.00 cannot be separated or retracted. 
FREE f A REPRINT OF DR. DOANE’S TECHNIQUE 
¢ Mail the Coupon — 





Gentlemen: 


Send me without 
obligation, Dr. 
Doane’s technique for 
tonsillar coagulation and 
full information on the Doane 
instruments. 









FACTORY BRANCHES MS L CORPO! aaa 


te York—257 Fourth Avenue. MAIN OFFICE AND FACTORY: 
oston—857 Boylston Street. 
Pittsburgh—4017 Jenkins Arcade. 233 N. CALIFORNIA AVE. 


Seattle—318 Stewart Street. CHICAGO 


Fort Worth, Texas—3i2 Med. Arts Bldg. 


Name 
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RADIUM IN 
UTERINE CANCER 


(Use of a New Applicator) 





Designed by A carefully supervised Radium 
Harold Swanberg, B.Sc., M.D., F.A.C.P. Rental Service conducted by an ex- 
Editor, The Radiological Review perienced Radium Therapist. . 


(Described in J.A.M.A., April 11, 1928) : 
Correspondence cheerfully  in- 


This new instrument especially vited. 
facilitates the Regaud technic of 
radium application that has been so Write for our new booklet “Ra- 
successful in uterine cancer. dium Rental Service in Carcinoma 


era f the Uterus.” 
Send for descriptive literature and sition 


reprint describing the Regaud 
(Paris) technic. Established 1919 


QUINCY X-RAY & RADIUM QUINCY X-RAY & RADIUM 
LABORATORIES LABORATORIES 


QUINCY, ILLINOIS QUINCY, ILLINOIS 
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WANTED 


EXPERIENCED ADVERTISING 
REPRESENTATIVES IN 


NEW YORK CITY 


(Eastern Territory) 


NEW ORLEANS 


(Southern Territory) 


LOS ANGELES 


or 


SAN FRANCISCO 


(Western Territory) 


to solicit advertising for “THE 
ARCHIVES.” Attractive propo- 
sitions to live wires. 


Address — Secretary 


American Congress of Physical Therapy 
30 N. Michigan Ave., CHICAGO 
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“KEEPING STEP WITH PROGRESS” 


High Frequency 


Practice 


Sixth Edition — De Luxe — 
Just out of press 
Throughout the ages, the wheels of progress, pro- 


pelled by the energy of master minds and the 
inspiration of genius, revolve slowly. 


Ort 


embossed 
6x9 ‘se3eq 009 0} pessejuy 


gold 


binding, 
A triumph of the book maker’s art. 
SNOILVULSNTII MAN 


Malloy 





The activities, inspirations, and creations of these 
remarkable pioneers in the field of electricity have 
been crystallized in this latest and crowning 
work of 


Burton Baker Grover, M. D. 


who has devoted the best years of his life to 
practice and research, and whose teachings are 
recognized wherever physical therapy is known. 


Rewritten from cover to cover, contains the last 
word in treatment, and is illustrated by many 
full-page halftones, which demonstrate the author's 
technic. 


It will open the door to the beginner, and surprise 
the practitioner, who, perchance, thinks that he 
knews all there is to learn. 


A full description of new, important discoveries in 
syntonizing high-frequency currents that may 
evolutionize their use in medicine, is announced in 
the appendix. 


THE HIGH FREQUENCY MACHINE—“Essentials 
of a Good Machine and How to Choose,” a new 
chapter, invaluable to those who are about to 
purchase equipment. Price, post-paid to any part 
of the wor!d, $7.50. Order your copy now. 


THE ELECTRON PRESS 
204 B. M. A. Bldg., Kansas City, Mo. 


Pacific Coast Office, 506 Detwiler Building, 
LOS ANGELES, CALIF. 


























